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I.  A  Problem  In  Ad justraent . 

The  propositi  an        put  agricultural  courts  into  the  high 
sch ; ol s  may  seen* at  first  thought*  *o  be  merely  or4p  of  Adding  an- 
Dther  subject  to  the  curriculum.  But  experience  shows  that  a  ^ur- 
ripului:;  nay  not  be  treated  so  arbitrarily.  It  is  necessary  that 
stud*-  be  made  of  this  subject  and *more  especially*  of  the  9d just- 
raent of  this  to  other  bi~h  school  sublets. 

•**><"»  eubje***  a  of  the  present  curriculum  moat  ^or.cern^dl  in  this 
adjustment  are  the  s^lene^n. ?hese* "the  most  precious  achievement 
of  the  rrf'i"^  themselves  ^onpa^at  ively  new  to  the  curriculuia 
an1*  +  he  promise  wi*h  which  +heir  i-~t.ro Auction  into  the  school  was 
ma^e  lias  fallen  far  anort  of  fulfillment  so  that  at  present  their 

2,  3 

s4a4v°  is  f?.r  from  a  final  a^jus+ir^nt.  And  their  close  relation  to 
the  new  subject*  ar;rir»ulture»iaahcs  the  pro'cl^ia  of  adjustment  of  all 
a  single  problem. 

The  strength  of  the  acrieulturi St s '  ar^u^aent  for  the  inaugu- 
ration of  courses  in  the  schools  has  usually  bead  the  ixaiaense  eco- 
nomic sign  if  ieanee.  But  the  sucee  '-sf  ul  teaching  of  agriculture  in 
the  school  along  with  the  traditional  courses  depends, as  they  all 
do».upon  its  being  regarded  and  develo^e^  as  a  humanistic  subject 
as  well,  it  will  have  to  "make  good*  pedagogioally  if  it  is  to 
have  a  permanent  place.  But  it  is  al so  lively  that  pedagogy  will 

'i  i  all;  Mole soence* vol*  ii.p.  ^44. 

2  Butler; address  of  welcome  4o  American  Aaaooiation  for  the 
A* v»r -»e:ner.4  of  S<»ienee»100G 

3  Gen  ong; Botanical  Education  in  Amer ica, A. A. a. c. 1303. 
Basley; ""he  F^ueativp  Process* pp«  40p 

a.  —  '-",   cr'-?i  gg  1  1  !  l    n- ■:  **  mpt  i       l"  ^ri^ui  TTr^r;  


;,?.vp  to  recognize  some  new  ovulational  values  before  the  subjor»t 
can  to  ftonsi-'ored  in  good  standing,  educational  ideals  in- 

clude 4he  highest  i*<->als  of  social  efficiency  +^ore  will  be  no 
hl^ier  ideal fl  conceivable  and  the  economic  will , of  course, be  in- 
clu',p■,.  ln*il  tvere  is  such  unity  there  will  be  (Sanger  of  the 
Industrial  rftfonn  getting  in  the  way  of  educational  progress  to 
tl  s  ultimate  detriment  of  both. 

A  usable  pedagogy  is  necessary  to  the  solution  of  this  pap 00 - 
lea.  if  pedagogy  ^oes  not  afford  the  principles  an?  terms  with 

which  to  treat  the  subject  it  is  a  sip)  that  we  neod  a  new  peda- 
1,2 

gogy.  Those  who  seek  unity  in  education  should  insist  that  the 
science  of  education  proceed  to  attack  the  problem  with  such  means 
as  it  possesses.  The  result  may  be  worth  as  much  to  education  as 
to  agriculture. 

Left  to  Itself  without  guiding  principles  the  ooiiMon  ;»:i stake 
regard ing  this  subject  is  to  su^ose  that  agricultural  materials 
have  inherent  cualities  which  determine  how  th^y  should  be  mar- 
shalled in  the  course.  The  result  is  the  confusing  variety  of 

3 

mefthanically  graded  courses  which  certain  catalogues  present.  As 
a  matter  of  fact  any  purely  agricultural  theme  will  have  phases 
which  might  make  it  an  appropriate  subject  for  any  grade.  The  the- 
sis Tno-^p  maintained  is  V  at  the  child's  mind  and  body* rather  than 
the  materials* are  the  variable  factors  that  should  determine  all 
courses  of  studv  and  that  in  the  high  school  these  must  first  de- 

4 

terrains  the  organization  of  the  sciences.  ?or  the  only  features 

1  Carlton  :Muc  at  ion  and  Industrial  Evolution,  pp. 3, 18. 
2ravonport  :i'ducat  ion  f  or  Eff ieiency,py.46,9e. 
3 Brown : The  MaXing  of  o«r  Middle  Schools, p. 440. 
4  Can ong : Botanical  Education  in  America. 


or  Agriculture  that  have  pedagogic  cohesion  are  th<*  sciences  in- 
volved . 

Left  to  itself  without  any  practice  in  i+s  ut ilisationihi^h 
Khool  science  has  not  kept  ^ace  with  educational  needs.  The  fault 
is  that  the  student  has  teen  held  too  rigidly  to  the  accuracy  of 
an  accumulated  knowledge  with  too  little  experience  in  the  method 

1,2 

of  acquiring  it.  Pure  science  cannot  bo  appreciated  by  the  ado- 
lescent who  f-till  retains  his  childish  Interest  in  the  use  of 
3,4,5,  £> 

things.  .And  if  it  could  he  taught  as  ^ure  science  its  destructive 
tend enoyt striking  as  it  dees  at  the  root  of  authority* ie  of  ques- 
tionable propriety  Shere  it  does  not  at  +  "^e  same  time  furnish  a 
philosophy  of  life7  It  is  ^specially  necessary  under  a  rational 

g  9 

go  Tern  snt  4v<a+  it  he  made  human  istie.' 

?ve  purpose!  of  high  school  agriculture, therefore* await  the 
reform  of  the  high  school  sciences  and  that  a  reform  in  the  di- 
rection of  applies  science  is  necessary  is  evident  to  many  science 
teachers  who  have  no  special  interest  ir;  agriculture.  The  biolo- 
gist s« especially* are  gravitating  toward  the  familiar  things  with 
which  agriculture  must  deal.   If  the  agriculturists  do  not  take  ad- 
vantage of  this  it  will  he  their  own  fault.  For  if  the  scientists 
are  to  assume  that  part  of  the  burden  for  the  sake  of  the  sciences 
such  loss  of  jurisdiction  should  not  be  taken  amiss  by  the  agri- 
sulturlStSf who  Biay  rest  assured  that  there  is  no  means  of  cheating 


/  lewey :  rc  ience  as  Subject -...at  tor  and  as  Method « 

2 Eliot: Education  for  Effie ienoytpp* 86 » 37. 

3 Barnes: A  Study  of  Children1  a  Interest s»p. 210. 

4Bagley*The  Educative  Process » p. 73. 

•^O' Shea:i)vnamle  factors  in  Education*  p.  41. 

t>  I  all :  Adolescence i  vol .  ii.  p.  65. 

7  O'ghea .'Education  as  Adjustment « p. 

^  Broun :  The  ttaKlng  of  our  ttlddle  Schools* p4G3. 


4 

nature  so  as  to  achieve  thai*  scientific  results  without  thereby 
do  ins  that  which  is  best  for  agriculture.  Only  in  maXlng  the  two 
phases  of  worX  complementary  is  agriculture  ensuring  a  permanent 
place  in  the  course.  It  may  bo  that  keeping  the  two  interests  un- 

2 

«Cvroiatoi  will  not  only  result  in  the  decadence  of  high  school 
science  but  will  also  keep  the  subject  of  agriculture  ^rjagQ^Q. 

r.lly  outside  the  course  of  study  however  much  effort  may  be  used 
2 

to  kecr  it  in. 

-,ri  culture  in  the  hi;;h  school  will  bear  one  of  three  rela- 

tions  to  the  fundamental  sciences, namely,  it  will  be  taught  before 

relate*  soignee  is  taught* or  while  it  is  being  taught* or  after  it 

has  b  e  en  t  aught . 

^he  Bueeess  of  agriculture  in  +  he  hi£h  school  depends  upon 

baing  made  of  such  dimity  as  to  challenge  the  powers  of  the 

test  stu-'e^ts.  And  tha  best  students  will  not  be  attracted  to  a 

4 

aubjaat  that  is  long  kept  in  its  elempntary  stages.  There  is  more 
*o  loso  than  to  sain  in  attempting  to  popularise  the  subject  by 
writing  all  of  the  Bftienaa  out  of  it.  If  it  is  not  based  upon  the 
fundamental  sciences  it  is  not  secondary  but  elementary  and  as 
such  ignores  the  genetic  eta^s  of  development  usually  represented 
>    the  hi£h  school  adolescent.  Therefore* if  agriculture  is  to  be 
made  a  secondary  school  subject  it  must  be  put  on  a  secondary 
plane  -  that  is,  it"  must  be  made  scientific7 by  utilization  of  the 

'  Lrovm  IThe  ^aiiinc  of  our  kiddle  schools,  p.  438. 

2 ^bbey formal  school  Instruction  in  Agriculture, p. 29. 

3  lailey^he  I'ature-study  Id^a,  pp.73. 1.32, 1 65. 

S  :.a^ris:^u^ational  Creeds  of  the  Nineteenth  Century,  pp.  30-40. 
t  £agley : The  Educative  Process,  p. 256 >• 
7  Carlyle: sartor  Beaartue*  pp. 3308-20?  ♦ 

4  I o* ge : Nature  Ctudy  and  Lifp,p.23. 


^he  deferring  of  the  agricultural  work  in  the  high  school  un- 
til after         underlying  sciences  have  been  mastered  will  be  at 
the  very  imminent  risk  of  starving  the  peouliar  vocational  inter- 
o3t  upon  which  its  success  depends.  Investigations  as  well  as  ex- 
perience show  that  the  interest  In  vocations  is  bom  in  adoles- 

S  lo  7 

c«ncp  and  that  the  manual  vocations  normally  precede  the  others. 
li  is  a  maxim  of  education  that  to  develop  a  useful  instinct  it 

8 

should  he  exercised  and  directed  during  the  nascent  period.  How- 
ever judicious  and  far-sighted  the  ^lans  of  the  teaeher  may  be 
^cjardins  the  student's  course»neither  the  student  nor  his  parents 
may  safely  be  left  indefinitely  in  the  dark  regarding  them.  The 
average  student  in  the  high  school  should  see  a  generous  amount  of 

purpose  in  all  of  his  work  and  have  the  benefit  of  such  experience 

applying 

as  is  gained  only  byAit  to  its  purpose. 

Prescribing  science  worh  to  preee-f^  the  agriculture  means  the 
perpetuation  of  a  form  of  science  teaching  that  has  proven  a  fail- 
ure in  the  high  school  or  it  means  a  reformed  Kind  of  science  that 
ir.tro-'u'^s  industrial  applications  such  as  many  science  teachers 
a^  advocating.  If  the  latter  kind  is  contemplated  it  should  be 
unnecessary  to  provide  for  it  ar,ain  in  ihe  agricultural  course* for 
to  admit  that  it  cannot  be  so  utilized  is  to  take  all  of  tiie  mean- 


/  raven  port :  Education  for  Efficiency, pp. 50» 51 . 

2irowilThe  Maiing  of  our  kiddle  Schools* pp. 5-4. 

3ljewey:The  School  and  Society, p. 39. 

4  Eliot  .'Education  for  Efficiency,  p.  23. 

s  0'  Sh^a *. Dynamic  Factors  in  Educat ion ,  pp.  1 51-1 52. 

7  Lames:  A  Study  of  Children's  Interests, p. 243. 

^ Kline: A  Stu3y  in  Juvenile  Ethics. Ped. sec. , June, 1303, p. 230. 

b  ~asley:The  Educative  -rocess,p.l38. 

7  EeweylThe  School  and  Society,^. 37. 


ins  out  of  the  rotors.  If  the  former  Kind,  such  pupils  as  can  ap- 
preciate ^ur**  science  may  not  to  expected  » after  or^anizino;  a  sci- 
ence in  its  ...ore  perfect  form, to  profit  by  an  attempt  later  to 
open  the  subject  and  organize  it  in  a  less  perfect  form  for  agri- 
cultural or  other  utilitarian  purposes, as  an  ad-iendum  lo  ;sely  at- 
tached and  unessential , which  must  deal  with  dros°er  materials.  The 
y«-»"iod  for  such  organization  is  past  for  the  student  who  can  ap- 
,>r<"*eia+e  the  s^i^n.^p  in  its  more  perfect  form, while  those  who 
sight  have  profits*  by  the  compromised  science  will  have  been  Ions 
since  eiij.-.ir.a+e^.  Thus  would  both  subjects  suffer  from  the  divorce 
rent  and  postponement  of  agricultural  instruction.  The  conclusion 
is  ♦hat  agriculture  is  not  supplementary  hut  complementary  to  the 

2 

fundamental  sciences  in  the  hi^h  school. 

In  the  day3  of  pre-evolutionary  thought, when  lcar::in£;  was  all 

g 

a  natter  of  authority,  it  was  quite  natural  to  thin};  of  form  as 
diota+ins  function  and  formal  knowle^^  monopolized  the  schools. 
The  present  conception  is  that  the  beet  teaching  is  that  which 
does  not  have  the  two  very  far  separated  in  time.  In  order  that 
the  hi£h  school  science  be  properly  taught  it  is  necessary  that 
the  teacher  have  a  ready  knowle-^-p  of  its  function  and  that  it  be 

7 

carri^  to  its  application  while  the  subject  is  first  being  pre- 
sented to  the  student  and  is  yet  in  the  formative  star,e  in  his 
rain*. 

/  Tai lev: Train inc  for  Teachers  of  Agriculture, p. 1C. 

2  Abbey : Normal  fchool  Instruction  in  Agriculture, p. 23. 

3  n ac^ st or, e : Common t ar ies» Introduction ,  p.  1 0. 

4  gpoa  c  er  : "  due  at  i  on »  owx'tt 

^Tliot  Education  for  Efficiency. pp. 22-25. 
&".al*T7ir.  lUectal  rev#>lopment,p.84. 
7 1?ap:l^y :^hn  Educative  Process,p3  03. 
^railev.'^ho  *;ature-Study  Idea, p. 49. 


The  technique  of  pure  science  is  the  best  technique  of  ap- 
plied science.  The  only  difficulties  which  the  student  og  agri- 
culture meets  are  scientific  difficulties.  It  would  be  strange  in- 
deed if  such  difficulties  might  be  better  dealt  with  dissociate:? 
from  tne  sciences  to  which  they  are  related.  The  purposes  of  sci- 
ence* so  far  as  they  have  any  relation  *  cannot  be  antagonistic  to 
those  of  agriculture  and  it  is  better  for  the  accomplishment  of 
V;e  reform  toward  vocational  education  to  let  the  sciences  bear 
their  sha^e  of  ttaa  burden  of  responsibility. 

Should  agricultural  materials  and  principles  be  utilized  for 
tlte  purpose  of  teaching  the  sciences  and  the  student  progressively 
pursue  his  science  beyond  the  ability  of  agriculture  to  give  any 
"benefit »the  operation  of  constantly  reconstructing  for  the  purpose 
of  perfecting  the  organization  is  a  mental  operation  quite  famil- 
iar to  educators  and  is  observed  in  daily  practice  by  good  teach- 
ers in  all  subjects.  It  is  the  characteristic  merit  of  the  "spiral 
i^lan"  and  is  generally  recognized  as  the  natural  order  of  mental 
growth.  Thus  most  of  the  Knowledge  acquired  in  school  is  but 

transient  in  its  duration  -  a  scaffolding  for  the  erection  of  a 

b 

more  perfect  structure.  It  is  not  the  agricultural  woriv  considered 
as  Knowledge  so  much  as  the  right  kind  of  training  in  science 
which  its  inclusion  alone  insures  that  i3  the  best  preparation  for 
any  college.7 

/  Bpgley.'The  Educative  Process* p. 233. 

2  Bodge  Mature  study  and  Life»p.l9. 

3  Davenport : Education  for  Efficiency*  p.  108* 
4-Euxley!Seleno«  and  culture » chap.  iv. 

6 T?verport :Educati on  for  Fff iciency* 76. 

Bailey  1  The  Mature-Study  Idea* p.  1258. 
7  Daren  port  iRhicati  or  for  Iff  la  lenoy ,  pp.26  *  7  i  . 
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But  the  fundamental  sciences  cannot  be  depended  upon  to  give 
a  eoaplete  treatment  of  the  subject  of  agriculture  as  it  should  be 
t,"isVJ  in  the  high  school.  Where  manual  skills  in  technical  pro- 
cesses are  to  be  taught  or  the  quality  of  grosser  products  studied 
independent  class  work  must  be  provided.  Then  there  are  certain 
scientific  phases  which  must  be  pursued   in  class  further  tnan  may 
be  profitable  to  the  science  student.  Hot  can  the  fundamental  sci- 
enoel  be  utilised  to  give  sufficient  vocational  training  for  the 
agricultural  student.  Such  training  must  come  largely  from  stu- 
dents' projects  carried  on  at  thetf  homes.  But  especially  is  it 
necessary  that  agricultural  students  be  se.^regated  late  in  the 
course  for  the  treatment  of  the  subject  as  a  whole? where  its 
ideals  may  be  developed  and  its  various  phases  synthesized  into  an 
independent  science  of  agriculture. 

/  Fa  von  por  t :  Educ  at  i  on  f  or  Ef  f  i  c  i  en  cy »  p .  1 26 . 

2 1  & itorial ' Agrieu ltural  Instruction  on  the  Basis  of  the  Pure 
Sciences* Experiment  station  Record , jan*i308ip. 402. 


IT.  Position  of  the  Various  Sciences  in  the  High  School  Course. 

Hon -vocational  high  school  studies  fall  Into  five  groups  as 
heretofore  treated *namely,  -nglish, foreign  language, mathematics* 
history*  and  tUe  natural  sciences.  On  these  lines  of  division 
teaohere  have  specialized  in  their  preparation  and  tliey  are  gener- 
ally recognized  in  the  instructional  division  of  labor  in  the 
school . 

Taxing  each  group  separately  there  has  been  worked  out  a 
logical  order  cf  present  at  ion , certain  phases  being  regarded  as 
properly  corning  before  or  after  certain  others; the  usual  test 
bains  the  dependence  of  the  later  or  more  complex  upon  the  earlier 
or  simpler* 

In  the  case  of  the  science  group* where  specialization  of  the 
subject  has  probably  been  carried  further  than  within  other  groups 
and  a  degree  of  rivalry  hss  developed* the  claims  of  the  group  as 
a  whole  have  not, as  a  result* be m  strengthened.  This  rivalry  is 
because  the  perfection  of  any  phase* as  botany* depends  upon  some 
knowledge  of  other  phase;.;, as  chemistry* which  is  therefore  regarded 
lv  the  botanist  as  being  important  only  as  it  is  necessary  to  a 
knowledge  of  botany.  The  chercist»^r  the  other  hand, would  reverse 
the  relation  of  dependence  and  make  the  botany  subordinate.  This 
Interdependence  and  unity  of  natural  sciences  makes  it  difficult 
to  say  what  is  the  best  sequence  as  each  partizan  would  put  his 
favorite  in  the  place  of  greatest  importance  to  the  subject* that 
is, near  thfl  latter  part  of  the  high  school  course  where  the  others 
which  precede  it  may  contribute  to  its  purposes. 


to 

Nevertheless  a  pretty  general ly  accepted  sequence  of  high 
school  sciences  has  been  establiehed  by  experience.  The  Famous 
Report  of  %\m  Committee  of  Ten  of  the  National  Educational  Asso- 
ciation i adopted  in  1392, has  tern  the  most  authoritative  utterance 
on  -this  subject  though  some  of  its  recommendations  have  not  been 
Stteeeftflftitl  in  practice  and  have  bem  ignore 5  and  succeeded  by  more 
approved  plans.   Of  t'-  e  suljee+s  which  a>-e  in  te  hands  of  commit- 
te#8  for  revision,  is  t hat  of  secondary  school  geography,  The  prop- 
osition is, to  pat  the  subject  in  the  first  '/oar  and  broaden  it  so 
as  to  include  much  more  than  is  comprised  in  tlae  term  "physical 
'-eo.^aphy"  which, by  V.  e  former  recomi/tendat ion , was  divided  and 
distributed  in  various  places  in  the  course/ 

A  usual  method  of  compromising  conflicting  claims  of  two  dif- 
ferent sciences  lias  been  to  divide  one  of  them  into  two  different 
ports,  the  elementary  be ing  presented  early  in  the  course  for  the 
benefit  of  the  other  science  which  needs  it  as  a  preparatory  sub- 
ject and  t-.e  more  advanced  portion  be  in  2  given  late  in  the  course 
where  it  in  turn  may  have  the  benefit  of  those  which  have  preceded 
it.  The  Committee  of  ?en  so  divided  the  subject  of  secondary 
school  geo^ra^h^r  tut  their  recommendation  has  not  generally  been 
recpe-te-?.  "nevertheless  t:.e  need  of  certain  portions  of  physics  to 
prepare  for  certain  portions  of  physical  o;eo~raphy  is  as  great  as 
Wilt  re^r-'ed  by  tve  Commit  *e«.  *\r:d  rince  the  subject  of  physics, by 
natural  growth , has  become  so  iarge  as  to  require  some  Kind  of  re- 
organisation in  the  curriculum* the  proposition  here  is  to  let  this 
subject  be  the  one  to  be  d 5 vided, putting  the  elementary  portion* 
including  what  is  necessary  to  othe*  sciences, with  the  geography 

t  National  Education  Association,  "Proceedings,  "1303. 
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of  the  first,  year  rod  letting  the  remainder  so  over  to  the  latter 
part  of  *he  1r.athe3r.at  ic a  1  group. 

This  plan  BMftefl  it  feasible  to  follow  the  report  of  the  con- 
ference on  physical  sciences  which  was  that  chemistry  be  placed  in 
t  r  third  year  and  physics  in  t;ie  fourth*but  which  the  Committee 
reversed  so  that  the  latter  migfot  precede  the  advanced  portions  of 
the  physical  geography.  The  reason  for  the  reversal  by  the  Com- 
mittee being  removed* the  recommendation  of  the  conference  is  here 
looked  upon  as  the  more  authoritative. 

The  recommendation  of  the  Committee  regarding  physiology  was 
t^.at  it  be  placed  late  in  t  e  course.  This  teems  good  and  it  is 
plaerd  in  the  last  year  where  it  may  follow  the  chemistry* biology* 
and  zoology* with  the  last  of  which  it  is  closely  related. 

^he  committer  made  botany  or  zoology  the  second  peer  science* 
this  being  the  only  remaining  year  in  which  no  science  was  pre- 
scribed and  the  conference  on  natural  history  having  expressed  no 
preference  as  to  their  place*  in  the  course,  a  study  of  the  couro- 
es  of  the  leading  high  schools  shows  that  this  recommendation  in 
the  casn  of  botany  is  more  universally  observed  than  is  any  ot her 
reco-  ..-.endation  relating  to  a  scder.ee  subject.  If  the  subjeci*bi- 
ology*whieh  it  is  here  proposed  to  put  in  the  third  year* take  from 
botany  and  zoology  those  topics  which  it  should  cover •> it  leaves 
tetany  a  subject  easily  managed  by  second  or  even  first  year  stu- 
dents. The  zoology  is  herein  made  to  follow  the  biology  of  the 
third  year  and  to  lead  directly  to  the  physiology  of  the  fourth 
year  with  which  vertebrate  anatomy  naturally  merges. 

. /  Pall : Adolescence* vol. ii.pp.l5F-lF3. 


Thl  a  rename!  position  for  the  subject  of  zoology, a  science 
which, except  for  the  portion  relating  to  in sect  3. has  loss  signifi- 
cant to  industrial  students  than  the  oth ors, might  ho  warranted  as 
•egregatlng  in  the  latter  part  of  the  course  a  subject  which  it 
nay  ho  desirable  to  omit, for  good  roasons,from  their  courses.  j*nd 
it  should  ho  r^memt^red  that  changing  tho  position  of  any  sucject 
in  tho  curriculum  implies  a  change  in  the  character  of  the  subject 
itself, sirce  i+  may  utilise  whatever  related  matter  has  preceded 
it.  Thus  the  unification  of  science  worK  is  bent  insured  by  put- 
ting olrctives  late  In  the  course  and  the  practice  is  ger.^ral,and 
zoology  is  more  often  omitted  by  students'  election  than  is  any 
other  of  the  subjects  mentioned,  Entomology  should  not  be  an 
elective  by  either  the  agricultural  or  the  science  stud ente» being 
related  to  the  biology  on  the  practical  side  in  the  matter  of  dis- 
ease and  repression,  vhen  the  value  of  zoology  as  a  humanistic 
stu^v  in  affording  develop:-  on  t  histories, natural  select  ion, para- 
Bit  lent  and  evolution  -  ell  of  which  are  interpretive  of  sociolog- 
ical  problems  and  as  such  must  be  taught  in  the  high  school  - 
if3  realized,  its  position  late  in  the  course  will  be  better  justi- 
fied . 

Interesting  data  regarding  the  location  of  the  sciences  in 
the  course  is  shown  by  the  latest  published  catalogues  of  Illinois 
high  school o.  Of  thetOt twenty-one  located  in  the  twenty-one  larg- 
est cities  of  the  state, outside  of  Chicago  and  its  environs, give 
the  following  averages, all  between  0  and  1  signifying  a  place  in 
the  first  year, between  1  and  2  in  the  second, between  2  and  3  in 
the  thi^d,and  3  and  4  in  the  fourth.  The  average  for  each  of  the 
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six  subjects  is  as  follows: 


Physical  Geography 
Physiology  .  .  .  . 
Eotaiiy  


.7F. 

1.4P 


";oolorjy  . 
Chemistry 
Physics  . 


The  /ia^p  within  the  year  of  a  half-year  subject  is  not  al- 
lowed for  in  Baking  the  record* but  a  subject  is  given  t he  value 
.  r*  lm&i  3,  f,  ©i"  8*8  If  bo  wholly  within  any  on*  of  tha  four  re- 
spective years.  The  ieience  •biology"  which  appears  i  .  a  few 
courses  is  omitted  For  lack  of  information  or  agreement  as  to  its 
content . 

It  is  apparent  t  at  the  natural  tendency  to  vary  13  restrict- 
ed fcy  the  0  and  the  4  and  that  averages  will  tend  toward  the  mid* 
Ale  value  3«  so  that  the  above  result  indicate*  the  sequence  bet- 
ter than  it  does  the  absolute  positions  of  the  various  subjects. 

The  figures  should  also  be  interpreted  in  the  light  of  two 
sta^e  laws  one  of  which  requires  the  teaching  of  physiology  in  the 


first  year* the  few  variations  from  which  being  Athe  last  year  of 
the  course.  The  other  law  requires  candidates  for  teachers'  first 
.Trade  certificates  to  be  examined  in  all  of  these  subjects  but 
chemistry* it  being  the  latest  science  to  invade  the  high  school 
course.  Since  t-ese  subjects  naturally  enter  the  high  school 
course  at  its  upper  end* being  carried  down  from  the  higher  insti- 
tutions* chemistry  may  be  presumed  not  to  have  exhausted  its  natu- 
ral downward  tendency* inasmuch  as  its  progress  has  been  against 
^3+Pver  influence  a  state  law  and  the  recommendation  of  the  Corn- 
mi  4 tee  of  Ten  may  have. 

Of  the  +wenty-one  schools  physics  appears  in  every  course* zo- 
ology in  81$  of  them* the   four  other  subjects  being  distributed 
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Go  far?  special  pains  have  been  taXen  to  o  on  form  to  authority 
as  expressed  in  educational  deliberations  and  the  eonaaOH  law  of 
good  educational  practice.  If  this  can  be  successfully  done  the 
changes  involve  in  the  introduction  of  agriculture  into  the  hi^h 
school  will  be  more  in  the  nature  of  a  reform  of  the  curriculum 
than  of  a  revolution. 

?7hy  should  the  sciences  have  taken  the  arrangement  in  which 
they  9-**e  found  in  the  present  high  school  courses? 

^ithou4  minimising  the  influence  of  experience  in  the  final 
Pormulatiofl  of  b  0  our  Be*  the  la.iBer?  fa  ire  policy  in  the  molding 
of  a  eWTieixluai  is  no  more  satisfactory  in  the  cause  of  education- 
al progress  than  it  has  proven  in  the  case  of  other  man -mad e  in- 
at i tut Ion  a*  The  inertia  of  educational  curricula  is  proverbial. 

thoyitatlve  reeommondat  i  on  a  com  ins  from  competent  educators  may 
tend  to  lift  subjectd  from,  the  rut.  of  cad  pedagogy  by  drawing  at- 
tention to  real  and  forgotten* or  to  new  educational  purposes  and 
the  best  way  to  attain  them.  Such  opinions  must  be  based  on  r^al 
■■:  m  5  s  of  the  people  and  so  Ions  as  leading  educators  are  astute 
enough  to  appreciate  such  needs  popular  expression  of  them  is  un- 
necessary and  edtjcational  landmarks  are  respected,  without  at- 
tempting to  trace  ori£ins*we  must  relieve  that  there  are  or  were 
good  j»ea sor: s  for  locating  each  of  the  subjects  as  we  find  it. 

In  case  of  the  science  s*  the  dependence  of  ore  upon  another 
could  hardly  have  been  a  deciding  influence  for  the  dependence* 
«he?a  it  exists* is  mutual,  Among  influential  factors  in  the  ar- 

— /"see  references  p#g8  on  ■  tendency  of  education  to  s^ow  obso- 
lete. * 
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range  mt  would  doubtless  be  an  order  of  increasing  complexity  and 

d if f icultu* or  of  scholarship  and  eXill  demanded  of  the  teacher* of 

fncptas*  of  enuiprent » and  where  electives  are  offered*a  tendency  to 
£bO*6  of 

-v*   A     less  general  application  later  in  the  course  than  the  more 
i 

general.  Also*  the  mat  <er  of  recency  is  doubt  lees  a  factor  inasmuch 

as  +he  sciences  are  all  new  to  the  course. 

But  where  real  competence  was  influential  in  the  pre  scribing 

y 

of  general  educational  policies  the  poncho logical  needs  of  the 
adolescent  must  have  been  more  potent  than  any  of  the  mere  oxtor- 
nal  motives'. '  Arid  there  could  hardly  have  failed  to  be  a  recogni- 
tion* consciously  or  unconsciously* of  trie  fact  that  the  learning 
pr  oee  ss_  with  the  young  involves  a  great  deal  of  motor  reaction  in 
order  to  vivify  the  fact* principle* or  habit  taught* and  that  this 

necessity  diminishes  with  advancing  years  and  the  accumulation  of 

S,k>,7,8,9 

a  stocK"  of  experiences  with  things.  It  is  believed  that  this  con- 
side-ration  -f  motives  justifies  the  arrangement  herein  presented* 
but  it  is  incumbent  upon  the  instructor  to  appreciate  and  endeavor 
to  realize  the  purpose* else  is  any  wisdom  of  arrangement  vain. 


/  Te  Carmo  :"Prir,ciples  of  Secondary  Education, vol.  i. p. 55. 

2  Fpencer : Education *chsp. ii.  pp. 89-30. 

3  Erown  :?he  Baking  of  our  Kiddle  Sehools»p.4l0. 

5Te  C-armo  Principles  of  Secondary  Education*  vol.  i.p.17. 

4  Ganottg I Botanical  Education  in  America* Seienoe 
A  0* Shea iPynaraic  Factors  in  Education* pp. 20* 140. 
7Jame«ITalXB  to  Teachers  on  Psychology* p. 3S. 
SlagleylThe  Educative  Process* p. 196. 

9  Vail : Adolescence* vol. ii.p.2. 


lit.  Graphic  method  of  Treatment. 

If »in  tfm  elocg»i«5  irwetasigle  afted  (fig- 
it,»*#a  1.  )  ,th<°re  he  arrange:?,  all  of  t  he  sub- 

3  nets  which  nay  constitute  a  formal  course 
in  the  combined  se i«»n ee -agriculture  group 
in  order  of  their  diminishing  ratio  of  fun- 
damental science  to  agriculture*  starting  at 
the  top  with  sciences  that  have  the  least 
significance  to  agriculture  and  ending  with 
the  phase  of  agriculture  that  has  the  least 
relation  to  the  fundamental  sciences*  they 
may  be  made  to  distribute  the<si selves  some- 
what regularly  from  one  end  to  the  other.  A 
diagonal  arawn  from  a  point  x»near  one  end* 
to  a  point  z»near  trie  other  end* may  divide 
the  rectangle  so  as  to  make  it  graphically 
represent  tne  portions  of  the  OOiamon  area 
belonging  to  each  subject  arid  cut  each  into 
its  two  distinct  portions?  the  area  abrz 
representing  the  fundamental  science  and 
the  area  edxz  r^pre sen ting  agriculture. 

If  t  -  e  hi?h  school  student  viieh  to  pur- 
sue a  course  having  pure  science  as  his 
goal  will  his  course  differ  from  that  of 
the  student  whose  course  is  agriculture?  If 
so* where  should  each  of  +hem  besin  his 
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course  to  achieve  hlfl  purpose? 

per  ienee  has  show:  thftt  the  average  beginner  in  the  high 
school  is  not  prepared  to  appreciate  unapplied  science!  It  is  g* 
qually  clear  that  the  student  of  agriculture  awaits  instruction  in 
%  o  fundamental  sciences  before  he  can  truly  appreciate  agricul- 
ture as  a  secondary  school  subject.  Therefore, whichever  end  be  the 
student's  goal»t re  starting  point-  should  be  somewhere  near  the 
diddle  of  the  rectangle  at  at  y.  If  his  goal  be  pure  science  his 
progress  would  be  from  1211  to  ab  and  he  would  necessarily  have  to 
omit  or  duplicate  in  hi&  course  that  portion  of  his  specialty  myz 
which  lies  behind  his  starting  point,  similarly? the  student  of 
sericulture  proceeding  from  the  sane  point  toward  the  opposite  end 
would  oir.it  or  duplicate  the  portion  nyx.  Xt  is  plain  that  if  the 
two  clashes  of  students  were  united  neither  duplication  nor  ornis- 

would  la  necessary,  &td  such  union  would  insure  what  might 
otherwise  be  risked, namely, t hat  the  applied  portion  of  the  science 
work  be  truly  practical  an:!  that  the  science  work  correlated  with 
the  sericulture  be  truly  scientific. 

If, on  tne  lino  jm  (fi£.l)  which  is  perpendicular  to  xz  at  its 
middle  point  y, the  rectangle  be  folded, the  point  %  will  fall  on 
the  point  s  and  there  will  be  an  overlapping  of  the  area  max 
( f iS« 4- )  which  represents  a  savins  of  work, and  r^ults  in  mutual 
tgfidardlBat'lon  of  the  science  and  the  agricultural  work.  The  sci- 

/  BagleyiThe  Educative  Process tp«2£2« 

2  Luxley  '*  ce ienoe  and  Education ,  chap. vi ,  p.  1 56. 

3  ragleylThe  Educative  Process, p. 221. 
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n 

ence  worK.  will  all  te  on  the  left 

A 

of  the  line  xy  and  the  agriculture 

still  on  the  ri£ht  side.  Of  the 

area  ianix*  the  left  half  wyxtVQjptQ'* 

sents  the  science  vrorK.  necessary 

for  all  of  the  asricultural  work 

and  the  area  nyx  represents  the 

agricultural  work  necessary  as  a 

proper  complement  in  the  under- 

stand ing  of  the  science*  the  area 

\ 

abxm  represents  science  imcorrelat- 

\   Jd 

ed  with  agriculture*  and  the  area 

J  |^ 

fundamental 

agriculture 

iedaD  represents  agricultural  work 

d  wed 

having  no* scientific  dependence. 

Fig. 2 

If ♦ for  example* such  a  subject  as 

■pi ante*  he  placed  in  the  course 

near  the  middle  it  will  cross  four 

aerastindieatins  that  it  is  a 

subject  of  value  to  pure  science* 

itmi  it  has 

a  value  to  applied 

science *t* at  its  application  is 

necessary  to  a  certain  eytenv 

in  the  teaching  of  pure  science* and 

lastly* that 

much  of  the  worK  with  plants  which  the  agriculturist 

must  do  is  empirical  and  has  no  valw  for  science. 

The  limiting  of  the  teaching  of  science  to  that  portion  rep- 

resented by 

the  ar*=a  abxym,  to 

which  is  believed  to  me  due  the 

flgt  that  science  has  net  succeeded  so  well  as  it  should  in  the 

high  school  is  quite  similar  ♦ 

.o  the  mistake  of  limiting  the  teach- 

'  Davenport .Education  for  Eff iciencytpp.  145,140. 

ing  cf  agriculture  to  the  portion  represented  by  the  arra  cinyi 

1,2. 

which  soi:e  propose  to  do.  The  evident  unity  of  this  combined  sub- 
ject is  too  fundamental  to  be  ignored  though  the  -point  of  bifurca- 
tion indicated  by  the  point  Xt  which  Liar  Kg  a  final  election  of  vo- 
cation that  may  have  had  a  much  earlier  inception »may  rr  qiara  ad- 
justment by  experience  before  it  can  be  located. Perhaps  it  will 
prove  l  est  to  permanently  regard  it  an  unknown  point  in  the  pre- 
scribing of  general  courses.  Below  the  point  of  divorcement  agri- 
culture must  be  its  own  science  and  the  fundamental  sciences  must 
furnish  their  own  activity  and  application. 

The  j Jignlf icance  of  the  foregoing  relationship  to  the  purpose 
of  the  school  is  that  the  science  stud  en*,  and  the  agricultural 
student  should  start  at  I hi  same  place* the  line  inn t with  the  same 

3 

character  of  worX  and  gradually  diverge* the  area  of  cc.m;.on  inter- 
est growing  smaller  as  they  proceed  and  t>ie  uncorrelated  portion 
cf  each  course  gradual ly  enlarging  until  each  half  is  free  from 
any  coordinate  dependence  on  the  other* though  both  arc A dependent 

4 

■■:  <a&  a  previous  stock  of  common  facts, principles* and  experiences. 

Or*  stated,  in  educational  terminology* the  area  mux  represents 
an  .id entity  j£  substance  •which  it  is  good  economy  for  t  e  science 
t  -acVT  and  the  teacher  of  agriculture, who  may  well  be  identical, 
to  enlarge  and  utilize.  And  judging  by  the  success  of  the  teaching 
of  pure  science  by  means  of  applied  science, the  area  has  even  a 
greater  significance  as  representing  an  identity  of  procedure 

/  Lutler :  Training  for  Vceation  and  for  Avocation*  JCd.  Rev.  33ec.  19  0§ 

2  spencer : I-ducat  ion , chap .  l*p<  57. 

Kail  I  Adolescence*  vol.  1  i.  pp.  88-89.  -next  r*xqe 

3  raven  port :  Education  for  Ef  f  ic  iencyt  pp.  6, 11,  ?2»  S5*  f.5»  67. 
4"rown:?hp  Liking  of  our  kiddle  Schools* pASG. 

5~-Hot  .'T'dueatlon  for  7ff  lclency*pp.4e*47.  
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v.tiich  can  best  be  insured  by  a  comb  in  at  ion  *  in  the  same  clas*  f  of 
BtuAooti  of  seirr.ee  an*  of  agriculture  Trtio  hepper:  to  be  voffcing  in 
this  oonnon  field*  But  the  divergence  graphically  indicated!  as 
neoeaeary  for  the  attainment  of  the  61f  f«petrt  goals* tt science t "  and 
■a  rleixlture^  preclude  -my  1  dentil* v  .of       ■  after  the  student  has 

3,4,  9 

proceeded  so  far  as  to  have  an  ain.  Tn  thlfl  resoeet  the  tv?c  sub- 
jects stand  in  the  same  relation  as  do  any  other  two  elective 
groups  in  the  nigh  school.  The  Idealisation  of  each  motive  come  a 

7" 

rit h  '.e  final  ^correlated  portion. 


1  Gilbert,   impi/fcsj'f sheet 

a  Steed  icer :  Pf  in  c  i  pi  a  b  of  Kd.ucat  ion »p. 133. 

2  Do  Garmo  I  Principle  a  of  secondary  ISduoat  ion»vol»  1.  P?.22t29# 
4Bro«i:?he  Laic  in  g  of  our  Middle  sohoo  l  s » •  ? «  4H57 ,  i 59 . 

5  Ansel  I  -Psychology*  p*  320* 

7  BagleyiThe  Educative  Proee»8»p#333. 

4  Davenport: Education  for  Efficiency » yp« 14-17 ,  i6»48»65, 124. 

*  Hall:    See  prev'tpes  po-^e 
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Plmolng  Bolensefl  and  Agriculture  in  this  Scheme. 
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It.  has  be<*i  attempted  to  show  on  good 
authority  what  is  the  proper  place  for  each 
high  school  science  in  the  course.  These 
subjects  when  written  into  the  rectangle 
abed  would  distribute  themselves  aa  shown 
in  the  accompanying  diagram  (fig. 3.), the 
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progress  being  fro:::  the  center  upwards. 

ii  . 

Botany  / 

As  the  or.lv  difficulties  in  the  J3tudv 
of  agriculture  arp  scientific  difficulties 

i. 

Goo  *raphv 

the  correct  fixing  of  the  sciences  indi- 
cates  the  order  of  presentation  of  the 

Tn 

Physics 

various-  phases  of  agriculture.  ?he  result 

is  their  distribution  as  shown  in  the 

^  ^  i  7/  ^ 

Ullage 

lower  half  of  the  figure  as  determined 

1 . 

af+er  folding  it.  Although  not  of  the  most 

vital  importance  it  is  reassuring  to  note 
the  logical  sequence  of  subjects  proceed- 

11  . 

ing  from  the  center  downward. 

—  

+  i  3  '.  3 



Eut  the  logical  order  may  be  the  worst 
order  of  presentation  where  relied  upon  in 

III. 

the  instruction  of  those  who  cannot  yet  ha 

/  (51  B^an^s 

have  acauired  a  comprehensive  view  of  the 

Z 

^      ♦      <"»  V 

whole  field  of  science.  Considering  the 

IV. 

matter  of  a  gradual  diminution  of  motor 

reaction  psspnt  1  r>1   +     +n»  i « -tv>r*  Tl%,« 
^           wwwsusjmi    u  j   l  ,p  j.(  ciming  pro** 

c 

tgrlculture 
Fig.  3 

a. 

cess* previously  referred  to  (page  16), It 

2/ 

agriculture 


ir  not  a  nifre  accident  that  tha 
development  shown  ir,  this  sequence 
of  agricultural  topics  agrees  with 
that  of  the  correlated  sciences. 
It  is  believed  that  to  close  rp- 
1 at ion ship  between  the  agricul+ure 
and  the  Balances  will  safeguard 
the  former  where  the  latter  are 
properly  mar ah ailed  and  the  two 
correlated .  besides, te  agricul- 
ture is  by  no  means  a  new  subject 
to  the  student  if»as  may  bo  as- 
sumed* the  grammar  shades  have  pro- 
sent  ed  to  subject  in  a  unified 
form  and  the  student  carries  on* 
simultaneously  with  his  high  school 
sortuthe  collateral  extra-program  activities  which  are  the  direct 
outcome  ana  continuation  of  his  grammar  grade  worK. 

All  men-made  rulea  of  j^oaadure  allying  to  many  individuals, 
InalualnS  aouraea  of  Study  for  schools,  are  compromises  and  to  a 
attain  a*t«mt  forced.  If  the  agriculture  pbjeet  to  the  sciences 
being  considered  in  fixing  the  order  of  presentation  the  answer  ii 
t  at  their  or*er  was  largely  determined  by  the  advantage  to  both 
tTjteraatf  of  the  utilisation  of  applied  science  in  teaching.  The 
lacX  of  agreement  among  agricultural  schools  upon  an  order  of 
presentation  argues  that  the  subject  assesses  no  pedagogical  co- 
hesion independent  of  prlneiplei  eommon  to  both  and  which  experi- 
ence has  largely  worked  out  with  regard  to  the  orr  first  in  the 
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field  -  the  scipneosi  As  a  compound  subject  the  sei<^nnes  represent 
the  portion  whose  formulation  inclines  toward  psychological  au- 
thor i-tv  and  a^rieulture  that  portion  which  is  on  the  sociological 
si*e  and  h^nce  less  affected  by  pedagogical  motives  cf  formulation 
Tv»+  if  it  fee  thought  that  the  purposes  of  agriculture  are  to  he 
subordinated  to  thoso  of  science  the  answer  is  that  the  salvation 
of  the  Science*  to  the  high  school  course  depends  upon  their  being 
Imbued  with  tha  economic  motive  and  that  the  Internal  modifica- 
tions which  will  come  from  the  union  will  affect  the  sciences  more 
than  any  which  tve  latter  may  impose  upon  the  agricultural  worK.. 
The  failure  to  recognize  the  unity  of  the  two  Will  ce  as  disas- 
trous to  high  school  agriculture* as  an  educational  suljeet*as  it 
has  been  to  the  high  school  sciences. 

' Carlton : Education  and  Industrial  Evoluti on *p. 20C. 
£ Bailey 'Training  for  Teachers  of  Agriculture* pp. 19-20. 
lev;ey:The  School  and  Society* p.  107 .  usiiovv  pa.$e  JB. 


v.  Humanistic  science. 


humanistic 
science 


Fig.  5 


The  prime  purpose  of  the  sci- 
ences in  the  hish  school  is  not 
♦he  training  of  scientific  experts 
High  school  sciences  may  achieve 
more  ?;ood  for  pure  science  by  a 
training  in  ability  to  draw  proper 
inferences  from  Imperfect  data  and 
by  inculcating  an  appreciation  of 
the  .^reat  hypotheses  afcd  discover- 
ies in  t/ieir  historic  perspective 
than  by  attempting  to  train  for  a 
scientific  expertness    that  refus- 
es to  anticipate  nature  or  recog- 
nize facts  acquired  empirically  by 


"common  sen  se .  » 
The  necessity  of  tl  e  sciences  +  o  agriculture  in  furnishing 
interprttlTe  principles  which  rationalize  that  vocation  will  not 
lp  eon*idered  here.  Rot  less  important, if  indeed  it  can  be  treated 
separately  in  a  general  education, is  the  training  in  scientific 
method  which  is  revolutionizing  all  realms  of  Knowledge,  including 
such  widely  divergent  fields  as  history  and  education!  The  result 


I  Kal 1 ^Adolescence, vol . ii.pBG. vol. i.  p.185. 

2 Eutler: Address  of  welcome  to  the  American  Association  for  t_e 
Advancement  of  Science, quoted  in  :.ew  York  Independent, July  ®i*gg^ 
SLaileyiThe  Nature-Study  idea,  pp.37, 138. 
a  HuxXey:  Methods  and  Results,  p.  C2. 
5Tev7ey:The  School  and  Society,  p.  60. 
^ Hall: The  Ideal  School  t pp. 484-488 • 

7Bro*n?The  MaXing  of  our  l-iddle  schools, p. 445.  2- 
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may  be  so  much  progress  toward  the  1  on g -ho pod -for  science  of  man 
which  we  call  sociology.  But  the  fundamental  sciences  may  contrib- 
ute more  to  cociologv  through  the  use  of  the  agricultural  ; materi- 
als with  which*  in  the  achievement  of  purely  economic  purposes,  the 
r+vHent  of  the  -ornbire*  sttt  ^eet  must  (Heal,  it  is  to  this  human- 
istic value  of  the  fundamental  s^i^n^s  lndica+ed  by  the  area  abxm 
(fig.  P.)  4hat  attention  is  ask^d.' 

To  the  devo+e^  of  "pure  science"  the  association  of  a  "chem- 
ically pure"  scientific  principle  with  agricultural  materials  may 
se^m  li'.'.e  a  combination  of  the  sublime  with  +  he  ridiculous.  But 
OAs  should  remember  thfct  "all  'goods'  are  disguised  by  the  vulgar- 
ity of  t  nir  concomitants  in  this  work-a-day  world; cut  woe  to  him 
who  can  only  recognize  them  when  he  thinks  them  in  their  pure  and 

2 

abstract  fori..."  Such  association  offers  the  only  way  in  which  our 
sciences  can  ever  be  mad**  worth  t'e  doing  in  trie  high  school.  And 
without  science  we  revert  to  an  age  when  the  intellect  was  governed 
"olely  by  authority.  Therefore  it  is  worth  considering  how  the 
8ciencpc?  are  to  be  made  humanistic  through  4hc  every-day  medium  of 
agriculture. 

Ce»o a  -hv  "treat  s  of  the  earth  as  the  home  of  man."  .ut  the 
earth  is  not  only  +      heme  of  man  but  the  source  of  his  food, 
""^rouejh  pxp^inr.'vs  in  tillage  only  may  one  eome  to  appreciate 
concretely  the  meaning  of  the  ♦erm  "Mother  Earth;1'  while  the  ex- 
change of  products  of  distant  regions  cultivates  the  feeling  of 
-h<r0  +  horhood  and  xhe  ir.  +  erdependcr-cr  of  all  races.  A  study  of  geo- 
graphic influences  on  history  shows  that  much  that  has  been  at- 

/  Tall :A1olescence, pp.1 PO-1^  . 
2  james:Psychology»vol. i.p,12F. 
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triluted  to  human  choice  in  the  development  of  a  race  was  really 
dp+nmir.pd  for  then  ages  before  by  purely  physical  processes. 

Through  the  study  of  the  flower  ana  its  fertilization  botany 
Si  vet  the  most  favorable  opportunity  for  teaching  in  a  cloaked 
form  all  of  the  science  of  sex, morbidity  or  ignorance  concerning 
which  during  afoleso^nce  endangers  not  only  the  character  of  the 

I  2 

individual  but  the  virtue  of  the  race'.  The  planting  of  a  crop 
makes  youth  a  partner  with  nature  and  civilizes  by  teaching  him 

3 

to  submit  with  patience  to  nature's  laws.  It  makes  a  citizen  of 
t*e  nomad  and  is  an  original  source  of  national  stability!* 

Chemistry  train B  in  habits  of  honesty  by  requiring  exactness 
and  bv  its  dependence  upon  the  doctrines  of  indestructibility  of 
Blatter  ?nd  of  correlation  and  conservation  of  energy.  Properly 
idealised  this  subject  may  be  as  inspiring  to  sentiment 8  of  hon- 
esty an*  jus+iee  as  may  Emerson's  "Compensation."  Loney  is  poten- 
tial energy  of  which  lsbor  is  the  kinetic  form.  Its  correct  appre- 

s 

elation  is  a  matter  of  great  moral  concern.  The  individual  who 
does  not  know  tine  valu<->  of  a  dollar  cannot  safely  be  trusted  with 
a  dollar  of  his  own  or  of  other  people's  money.6 

This  is  the  beginning  of  an  age  of  conservation.  The  natural 
wealth  of  forests  and  minerals  is  of  slow  accumulation  and  the 
permanency  of  industries  depending  upon  such  wealth  requires  that 

7 

some  system  of  reparation  or  control  be  practiced.  The  burden  of 

1  Bagley'The  Educative  Process, p. 548. 

2  Hall : Adolescence, vol* il*p.  210 

4-  Liackstone :  Comment ar lea,  too  k  ii.  ch.  i. 

3  Hodge  :ilature  study  and  Life, pp.  5 0-31. 

5  Carlton  I  Education  and  Industrial  Evolution,  pp.  04,8  ?\ 
b  I all l A^ol^sconce, vol. i. p. 409. 

7Butler I Training  for  Vocation  and  for  Avocation, Ed. Re v. Dec. 13 00 


instructing  the  coming  generation  in  this  matter  will  fall  upon 
the  agricultural  work  of  the  high  school.  Effect  of  the  lack  of 
eoi3  servation  car.  be  demonstrated .  best  in  any  of  the  alder  agri- 
cultural communities  in  dollars  and  cents  where  failure  to  r^pay 
Vie  lof-st<bo  the  soil  due  to  the  removal  of  crops  results  in  dimin- 
ishing field  Si  Such  spoliation  of  natural  wealth  that  belongs  as 
much  to  future  generation  a  as  to  the  present  is  a  form  of  dishon- 
esty that  involves  human  happiness  and  national  permanency.  And 
ignoranoa  of  the  law  excuses  no  man.  The  matter  wants  idealisation 
in  the  schools  to  make  it  truly  humanistic. 

Thr»  close  relationship  of  di sease,  in  San  it y, crime*  and  poverty 
make  it  neceaaary  that  the  social  reformer  understand  something 
of  tac+eria» protosoa*and  fungi  and  parasitism  generally.  The  aver- 
age jury  in  a  criminal  case, often  made  competent  by  their  ignor- 
ance* are  hppelessly  "at  sea*  when  the  insanity  plea  is  skilfully 
used  by  the  defense.  As  a  result  murder  is  so  common  as  to  be 
known  as  our  national  crime.  The  nature  of  disease  and  practice  in 
its  control  arp  afforded  better  instruction  in  the  agricultural 
course  thai)  in  anv  other  because  of  ilia  ease  of  estimating  the 
effects  of  remedies* the  ea6e  of  control* and  the  comparative  cheap- 
ness of  the  materials  involved. 

In  the  unknown  past  when  the  human  race  elected  to  differ 
from  other  species  by  taking  on  a  civilization  it  chose  a  course 
♦hat  often  goes  agair.st   Instincts  and  developmental  processes  that 
hade  been  perfected  to  a  high  degree  by  natural  selection.  These 
tendencies  are  still  the  inheritence  of  the  race  and  make  most  of 

/  rp^ncer : Education »ohu  i.«p.  8J« 
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the  problems  which  it  is  the  dhrty  of  civilization  to  solve.  The 
struggle  of  civilization  ia  an  up-hill  struggle  and  must  be  re- 
peated with  e«eh  gen erati on  thence  schools.  r!hen  sociological  ideals 
weaken  civilization  laptea  aod  the  ever  present  biological  factors 
destructive  of  racial  achievement  become    mor«  potent* for  what  man 
doee  not  appreciate  he  destroys.  Our  greatest  racial  need  might  be 
express  Ad  by  the  Mad,M  n'"2nted,by  tailless  biped* a  s^ If -perpetu- 
ating civilization." 

Biology  is  especially  valuable  for  the  developmental  formulae 
which  a  study  of  the  lower  organisms  teaches  and  which  are  inter- 
pretive of  our  sociological  and  political  problems  and  tendencies. 
The  prototypes  of  human  instincts  are  found  aming  the  lower  organ- 
isms, some  far  down  the  scale  of  animal  life,  vmet her  these  in- 
stincts ire  to  be  used  or  opposed  in  the  interest  of  civilization 
does  not  affect  the  need  of  a  knowledge  of  them  on  the  peart  of  the 
would-be  reformer. 

beginning  with  the  struggle  for  existence  among  plant s»man 1 s 
public  duty  as  a  partizan  on  the  side  of  the  useful  and  generous 
and  against  the  weed  may  be  made  his  first  lesson  in  civic  im- 
provement. Tlowhere  can  the  law  of  natural  selection  be  better  il- 
lustrate* than  in  tne»field  of  the  slothful."  The  student  may  also 
see  that  with  the  cultivated  plant  as  with  the  cultivated  race, 
rpro  tve  law  permitted  to  operate  freely  it  would  mean  extinction 
or  reversion  with  the  loss  of  generations  of  patient  improve ment. 

T'ere  among  agricultural  plants  and  animals  »ay  also  be  found 
♦he  best  lessons  of  the  effects  of  parasiti'sm  and  symbiosis.  The 

£,0-6/ 

/  hall : Adolescence^ vol . 1 . *  p.     *  . 
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difficulty  of  t  ■  national  government  in  finding  th«  safe  path 
between  the  8tru.i:le-for-existence  policy  of  open  competition  and 
a  policy  of  excecsive  protection  is  only  the  difficulty  of  strlk- 
Ing  t  e  proper  Valance  between  governmental  neglect  and  commercial 
partsltlaa.  The  ability  to  distinguish  between  symbiosis  and  para- 
sit  lsrr.t to  one  or  the  other  of  which  conditions  all  men  and  all  vo- 
cations are  r^fer^nble, is  necessary  to  youth  who  would  select  life 
work  wisely. 

^en  the  student  arrives  a*  th©  point  x  where  the  separation 
and  independence  of  t"e  rcience  work  and  the  agricultural  work 
OOO  Wfl  in  the  latter  part  of  his  course  it  remains  to  justify  the 
science  work  on  humanistic  grounds  alone.  From  this  point  economic 
agriculture  has  li4tle  to  sain  from  correlation  hut  the  utility  of 
asriculture  in  the  teaching  of  the  sciences  will  be  noticed  to  the 
end . 

Without  some  kind  of  specialization  and  division  of  labor  the 
individual  would  have  tie  same  conditions  of  life  to  meet  that 
Robinson  Crusoe  mastered  on  his  lone  island.  Biology  presents  an 
aaialogttc  in  the  one-celled  organism  which  must  find  means  to  sat- 
isfy all  of  its  various  vital  needs  and  hence  mu^t  keep  functional 
all  of  the  properties  of  protoplasm.  The  tendency  of  society  to- 
wards specialization* wherebv  individuals  and  societies  lose  their 
un*  iffe-rent iated  character » is  at  the  expense  of  the  function  of 
reproduction .  Biology  furnishes  the  analogue  in  hvdra»  $ne  of  the 
lowttrt  forms  which  ^ave  special  orcare  for  different  functions*  a 
.^^siolo^i^al  division  of  labor  that  is  shown  to  such  a  hi£h  de- 
7pp  ir,  +v«p  digestive, circula+ory»respirat4)ry»sensory  and  other 
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t>rganf  of  man.  rut  t^e  reproduot ive  sells  of  hydra * It  should  bo 
noted, come  from  the  region  of  indifferent  cells  which  retain  all 
of  the  original  proper4 ies  of  protoplasm,  similarly*  society  re* 
♦airs  lit  germ  pie  em  in  the  undifferentiated  vocation  of  diversi- 
fied agriculture.  This  source  of  national  vitality  has  always  been 
recognize?  by  the  groat  public  leaders. 

~he  natural  tendency  of  government  is  toward  the  centraliza- 
tion of  powers  whereby  the  national  government  sains  increased  ef- 
ficiency at  the  price  of  increased  danger  from  bad  government.  Our 
union  of  states  which  wore  originally  independent  Independent  be- 
2 an  with  the  attempt  to  jealously  guard  state  government  against 
AV:o  encroachment  of  national  government.  But  by  gradual  dovelop- 
rnent*as  shown  by  court  decisions  concerning  the  implied  powers  of 
the  national  government » the  doctrine  of  "states  rights"  gave  place 
before  the  encroachment*  of  the  national  policy  and  its  latest 
form  of  territorial  expansion  until  we  now  find  the  "ship  of  state" 
■  long  way  from  its  original  moorings.  And  the  operation  of  a  sim- 
ilar law  appears  in  the  business  world  in  the  formation  of  trusts. 

Biology  furaifhes  an  analogy  to  this  condition  in  the  law  of 
capitalization  as  exemplified  by  such  arthropods  as  the  earthworm* 
at  one  extreme • in  which  each  Semite  possesses  most  of  the  vital 
fane t ions  of  the  individual* and  the  honey-bee, at  the  other  extreme, 
built  of  similar  somites  from  which  there  has  been  a  migration  of 
organs  resulting  in  the  formation  of  a  so-called,  brain  in  the  an- 
terior end  and  other  localized  functions  which  it  coordinated  and 
fl ironts. making  ~os3iLle  a  high  degree  of  animal  efficiency. 

The  important  humanistic  lesson  of  the  foregoing  example  is 
that  centralization  is  a  natural  process  to  which  all  creatures 
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itk  subject i that  biology  affords  no  example  of  decentralizat ion, 
and  that  in  recognizing  that  "eternal  vigilance  is  the  price  of 
lilerty"  civilisation  acknowledges  the  difficulty  of  checking 
neutralization  at  the  test  ^oint  for  maintaining  an  efficient 
";:ovr">»nnpnt  of  thS  people, by  the  people,  for  4  ho  people." 

"^inallv  the  lav  of  evolution  which  frees  the  intellect  from 
tkon-,e.^r>/  finds  its  most  striking  manifestation  in  the  study  of 
vo^phra+r  structure  loading  up  to  the  structure  of  man  -  £1  e 
proper  study  of  mankind.  Thus  approached  there  is  established  the 
kinship  of  all  cr^atur^s  and  rases*     It  also  rationalizes  t  te  in- 
stinct ^o  preserve  racial  integrity  as  tending  to  preserve  all 
that  the  race  has  gained  as  it  has  Struggled  up  from  the  world 
fauna  through  great  tribulation.  Through  the  work  of  the  agricul- 
turists in  plant  and  animal  breeding  is  being  gathered  data  for 
t  e  sociologist  to  use  in  the  development  of  a  science  of  eugenics 

2,3/ 

and  a  philosophy  of  life.  And  for  that  form  of  learning  that  re- 
lies on  faith  rather 'than  investigation  th^re  id  a  hope  that  nat- 
ural lav;  may  rationalize  without  destroying  belief. 

On  the  si^o  of  agriculture  itself  there  a^e  certain  great 
humanistic  values  which  may  be  mentioned  in  connection  with  those 
of  humanistic  science.  If "will"  be  the  ability  to  sutstitute  re- 
mote for  immediate  good  it  is  developed  more  in  the  production  of 

a  croy  that  requires  months  of  patient  labor  for  its  acquisition 

5 

than  in  working  for  an  earlier  or  more  definite  reward.  And  what 


/  - fragley^The  F^ucative  process, p. 134 . 
z  0 '  Sh m a :  Ed i  s  at  i  on  a  8  Ad  j  u  st  men  t ,  p .  7  C 
3  Tall lAdolescerre, vol.  ii.p.SSO. 
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civilizing  personal  r7pp-irr.ce  may  more  profitably  be  induced  in  a 
youth  than  a  feeling  of  his  value  to  society  which  comes  to  him 
from  successful  production  of  something  which  the  world  need*  and 
approves  by  paying  for  it? 

These  are  the  sociological  questions  that  occupy  the  atten- 
tion of  the  world  as  reflected  ir  magazines  and  newspapers,  while 
It  is  4rue  that  "the  idea  of  conscious  effort  forever  destroys  the 

2 

i*ea  of  making  sociology  a  part  of  biological  ecieBoet *  it  is  also 
true  that  "sociology  presupposes  psychology  as  psychology  pro sup - 

2 

poses  "i  iology"  and  that , therefore, biology  is  f und amenta  1  to  soci- 
ology and  is  at  the  bottom  of  many  of  the  problems  which  it  is  the 
purpose  of  sociology  to  solve.  It  is  not  recoi tended  that  all  of 
+  her;.o  purpose fl  of  humanistic  science  be  developed  so  far  as  here 
indicated  t.ut  rather  that  t He  science  teacher   ">ave  t  is  attitude 
and  give  the  subject  this  trend.  The  unification  of  the  whole  sub- 
ject of  science  and  agriculture  suggests  the  necessity  of  an  agri- 
culturally trained  scientist  or  a  literally  trained  agriculturist 
to  present  it. 

/  Davenport lEduoat ion  for  Efficiency*  pp.  &// A,  3^, 
2 Blaefcmar : Element s  of  Foeiolcgy»p. 18. 
3 cidd ings : inductive  sociology* p?. 
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vi.  Applied  Selene*. 

Considering  the  portior  anx 
(fig;. 6)  in  which  the  pur^os^s  of 
♦h^  seienees  and  of  agriculture  co- 
incide. +hev**  j.8  indicated  a  gradu^ 
all  v  d  imin  i  shing  eorrelat  ion .  Should 
the  lines  fee  projected  in  the  other 
_   .       Street ion  tfeey  would  indicate  what 
is  actually  t rue » namely* that  below 
the  first  year  of  the  high  school 
the  science  work  and  the  agricul- 
tural worfc  a^e  indistinguishable  as 
to  t) sir  limits. 

Since  the  entire1  area  ixx  is 
regarded  as  a  necessary  part  of 
bo+h  science  and  agriculture  the 
line  ~tj  is  in  practice  rot  very 
sigoiif  leant,  in  theory  it  means  that  the  portion  to  the  left  in 
science  necessary  to  a^ieultafre  and  on  the  right, agricultural 
>pplicatior  necessary  *o  the  best  teaching  of  4V<e  sciences.  But 

fMF  UTPtg  belongs  as  much  to  the  one  as  to  +  ve  other  and 
beeauee  the  aelemeea  dietate  Its  organization  in  the  course  it 
SftQUld  pass  as  so  much  90l«l0«  in  the  giving  of  grades  and  credits 
Generally  speaking  •biological  sci-r^s  should  be  introduced 
thrown  their  economic  examples  while  the  physical  soienOea  re- 
qulrs*  la  their  introductory  stages, the  elimination  of  all  confus- 
ing factors  and  are  host  introduced  as  pure  laboratory  subjects 


applied  science 
Fig. 6 
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whence  they  should  l e  ^a"»"r +o  t  oir  so  ononis  application. 

-■■hr-v.,.  i r  lacfe  of  agreement  ssong  school  men  as  to  what  should 
re  tha  nature  of  +  he  first  year  science  in  the  high   school  .Prints 
c-iiv^r  or  s+u^y  usually  have  tha  words" physical  geography ■  or 
■physiography*  in  that  position*  But  latterly  there  has  been  a  dis- 
position to  '■'all  it  simply  *geography"  and  make  it  a  peg  on  which 
to  hang  a  variety  of  sciatica  ins* ruction  that* like  geography* aims 
at  giving  an  understanding  of  f  e  larger  phenomena  of  the  individ- 
•  al  and  racial  environment.  Any  one  of  the  views  admits  the  pro- 
priety of  oorrelatlon  of  certain  portions  of  the  subject  with 

5" 

fundamental  principles  of  agricultural  physics* 

In  tha  list  of  topics  which  follows  there  is  a  pairing  of  two 

correlated  ideas* one  representing  the  science  and  the  other  a 

yhaee  of  its  application  peculiar  to  agriculture  and  both  necesoar< 

to  t  e  beat  y-re  sent  a*  ion  of  the  sub  ject :  specif  lg  gravity  with  soil 

analysis* hydraulics  with  drainage* irrigation* and  erosionieapil*" 

larity  with  tillage; laws  of  gaseous  todies  with  weather  phenomena; 

sr,ecifi<»  heat  ri+v'  soil  t ercpera+ure ",  simple  machines  with  farm  ne- 

b 

^haniesi  physiography  with  crop  production. 

In  comparison  with  the  other  high  school  sciences  t  is  geog- 
raphy of  tl  e  first  ye sr  is  the  one  rrost  often  preeeril  ed  for  all 
Btudents.  its  f5uMec+-n-a*+e^  is  of  such  general  value  that  it  is 
regarded  essential  to  any  high  school  course  and  carrying  it  to 
a  local  application  necessary  for  tha  hest  instructional  res.  Its 


1  Huxley 'rcience  and  culture, ch.  iv. p.  108 

2  fall  '.Adolescence,  vol  •  ii*P»  811 

3Twrev:~^r  pchool   end  Society,  pp.  ??,-?>7-  ,  820 

National  Education  association*  •^ocee^ ings , «X|09 •  p. 82 0 

£cirltOT.raueation  and  industrial  Evolutional^ 

1  Bulled Training  for  Vocation  and  for  Avocation, Ed. Rev. Dec. 

1  ^ CP  i  i  ■  _?  ?  - ' 7  ' 
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necessarily  Includes  »  study  of  the  (foil,  ^or  the  noil  is  the  in- 
^THi^tp  zone  between  trip  solids  and  liquids  below  and  the  saees 
above  in  which  i*5  a  flux  of  r.a+ 1 r»r  that  makes  growth'  an 5  plas;* 
tiei*y  of  or~anisr:ts  possible,  it  is  at  the  same  time  the  region 
ir.  which  t  \e  heat  of  the  sun * our  only  source  of  energy* ordinarily 
first  becomes  available  for  any  purpose  in  the  economy  of  nature, 
"hese  two  facts  which  give  mora  than  poetic  significance  to  the 
4<^;.;  ";..o* her  Earth"  make  the  soil  an  essential  subject  in  the  in- 
troducti  :.r:  to  all  scier.ee  work  since  it  is  nature re  great  labora- 
tory and  culture  medium. 

As  Indicated  In  the  diagram  botany  is  pretty  evenly  dictrib- 
•:+^  across  all  four  of  4  hp.  areas»  signifying  that  the  portion  here 
under  consideration  constitutes  a  central  half  with  the  purely 
scientific  lying  on  one  side  and  the  purely  agricultural  on  the 
o+h<»r.  Botany  is  the  natural  tasis  of  all  plant  husbandry* and  hab- 
i*s  of  growth  and  fruiting  habits  R^e  closely  correlated  with  cul- 
tivation » propagation  and  pruning.  ?he  study  of  the  structure  of 
+      kernel  of  *»orn  and  the  conditions  of  germination  and  nutrition, 
and  4 he  agricultural  na+,ors  of  viability* plant  food* and  feeding 
habits  ar*>  complementary  and  all  involved  with  the  chemistry  of 
fertility  and  foods.  The  study  of  plant  kinships  as  indicated  by 
the  floral  organs  has  an  economic  value  in  enabling  the  farmer  to 
intelligently  guess  the  characteristics  of  the  multitude  of  plants 
with  which  he  may  deal  but  which  he  may  not  have  an  opportunity  to 
study  Singly.  But  t  e  close  relationship  which  it  discovers  ce- 
tween  our  worst  weed s  and  our  most  valuable  economic  plants  is  very 
enlightening  ar  to  the  possibilities  of  plant  breeding.  ?or  it 
indicates  that  the  value  of  cultivated  plants  is  mainly  the  result 


3b 

of  artificial  selection* an  ovulational  matter  which  heretofore 
purr  botany  has  had  no  interest  in.   Only  agricultural  botany  may 
rive  this  educational  val^e»her.ce  the  subject  Should  be  demonstra- 
te* mainly  Vv  i  +  s  economic  representst  Ives* 

Chemistry  tic  indicated^  has  its  greatest  ©ducat  i  on  a3  value  out- 
the  field  of  applied  science*  Its  importance  to  agriculture 
in  chiefly  In  connection  with  nu+riti  on.  "1th  plants  it  is  cone 
r*^yy.^  with  the  round  in  nature  of  inir-^ral  plant  foods.r.i  +  ror;cr: * 
car>- on* and  water, as  seen  in  plan*  metabolism.  These  are  all  fac- 
tors of  economic  planl  production  without  a  >r.owlcd:;e  of  which  ag- 
riculture is  yurei v  empirical.  Lesider  the  conservation  of  matter 
which  such  natural  cycles  imply  in  the  case  of  plants*  there  is 
a-jo--  -]r-  \  •  e  case  of  animal  nutrition  the  princi^l^  of  conserve- 
t ion  of  energy,  rhus  it  is  t hat  the  value  of  an  animal  food  is  not 
alone  in  the  chemical  elements  composing  it » but  is  us  ally  meas- 
ured by  its  energy  content  on  eombustion.  Here  science  rational- 
ise!  r. -ricultural  praet ice.  But  the  debt  of  agriculture  to  the 
ae ie»-^e  of  chemistry  is  pretty  well  r^pai^  by  the  literature  that 
e<»onorcie  erpe*- iment at  i on  has  produce dt SO  that  it  is  neither  possi- 
ble nor  desirable  whether  +Ms  common  realm  of  applied  chemistry 
is  of  greater  significance  to  pure  chemi str^r  or  *o  the  subjects  of 
cw*  in  ♦  v  and  rat  ions*  whi eh  demand  a  considerable  independent 
*  yr<  +vr>  afltrlcultural  si^e. 
The  Question  of  how  far  correlation  of  the  sciences  and  agri- 
Culture  continue  has  been  somewhat  arbitrarily  fixed  a+  a  yoint 
ae&r        beginning  of  the  fourth  year.  Since  correlation  exhausts 
ltc?  educational  value  before  it  reaches  i4s  limit  it  is  not  prac- > 
/  Dewey ITh*  School  and  Society* pp.  38-?3. 


tieable  to  carry  it  +o  its  limit,  Because  of  t  -e  fact  that  those 
portions  of  invertebrate  zoology  which  have  a  value  In  ar;  agri- 
cultural education  are  tafcen  out  and  treated  separately  In  the 
first  half  of  t  ie  third  year* attempts  at  correlation  cr  a  con  tin-* 
uatior   of  t  e  applied  fiel*  of  science  so  no  further  t  an  t::c  mid- 
dle of  t  o  third  year.   One  unavoidable  nrror  peculiar  to  t  e  graph 
ic  treatment  is  the  relet  ire  amount  of  applied  acience  indica* ^ 
for  the  subjects  of  entomology  and  bacteriology  which t  tiring  near 
\  e  vanishing  yo int  »are  very  ina*ecyately  r  epre sen t ed ,  t he  real  in- 
tention toin^  that  there  be  little  out  side  t --.p  "applied"  area. 

-  ere  t'-er,  a  Knowledge  of  fie  structures  and  life  histories  of 
ineectfltbaeteraat and  fungi > organ i sn.s  which  are  e  constant  menace 
4o  the  race* is  regarded  so  essential  to  in  t  oil  i  gent  method €  of  re- 
pre  trior,  or  control  4  ha*  anything  lihe  purely  agricultural  or 
pu^eiv  p«ipr>* j_f i paeons  e^e  r.ot  thought  worthy  of  division  of 
a4  *  ev"  t  ioi  • 

Later  portions  of  the  sciences  have  an  applied  aspect  which 
may  he  wc»*4h  developing  for  "dual  purposes11  unjSer  the  moat  favor- 
able conditions  hut  which  under  the  average  conditio,  s  contempla- 
ted here  are  beat  omitted.  Although  cross  connections  between  the 
fundamental  sciences  and  agriculture  cease  her  it  should  be  recog- 
nized   that  both  portions  still  require  all  of  the  applied  science 
*  at  has  preceded it  and  the  agriculture f which  is  now  ready  to  be 
erected  into  an  independent  science  on  its  own  foundation* the  sub- 
ject must  always  be  written  in  the  accurate  terminology  of  pure 
asle&ee. 

/  Hodge  M  ature  Study  and  f.lfe#  pp,18»19- 


VII.  Agriculture . 

The  matter  of  industrial  ©duo  at  ion  has  been  formulated  much 
more  rapidly  in  +  vie  casn  of  n  on  -agricultural  vocations  than  in  the 
case  of  the  agricultural, t ec a a of  its  seemingly  more  urgent  so- 
ciological necessity  and  its  familiarity  to  the  reformers.  The  re- 
sult has  been  to  promulgate  as  of  general  application  a  type  of 
industrial  education  doubtlessly  befit  suited  to  urban  vocations 
but  un  suit  ed  to  agricultural.  The  difference  between  industrial 
edu-ation  for  the  city  and  that  for  rural  children  is  due  to  the 
vastly  greater  number  of  Kinds  of  operations  that  cor.e  in  diversi- 
fied agriculture  as  compared  with  other  pursuits, and  tho  inf're- 
cueney  with  which  some  of  the  most  important  of  ■•horn  recur.   To  it 
happens  that  the  r umber  of  processes  that  are  worth  being  made 
automatic  by  training  is  relatively  small  in  an  agricultural  edu- 
cation suiter?  to  high  sehool  pupils. 

A  compl^4^  history  of  agriculture  would  probably  show  that  so 
soon  as  manual  operations  became* through  the  division  of  labor,  of 
sufficient  importance  and  profit  to  be  reduced  to  habit  t'^re  has 
bees  a  tendency  to  take  them  from  that  vocation  and  erect  them  in- 
to independent  craft s, leaving  with  the  farmer  the  numerous  undif- 
feren+iated  proeessog  a'  they  now  exist.  This  distinction  is  fun- 
damental in  agricultural  education, which  is  largely  a  training  of 
Judgment  while  all  other  forms  of  education  for  adolescents  aim, to 
a  great  extent  at  the  perfecting  of  habitual  proces  es.  This  fact 
makes  necessary  a  more  constant  dependence  upon  the  underlying 
sei^n^es  in  the  case  o£  agriculture. 

at  of  the  diversified  farm  operations  which  demand  skill  3S 
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arr>  best  taught  on  the  farm  by  the  apprer.t  iceship  system,  "lien 
phases  of  agriculture  become  hi'tily  specialize * such  as  horticul- 
ture and  dairying  which  re  sob  their  perfection  as  suburban  Indus— 
trl^e 1 1  m  appropriate  training  becomes  more  like  that  for  other 
Industries.  These* therefore* constitute  most  of  that  portion  of  ag- 
ricultural practice  that  may  be  perfected  by  school  practice. 

Hie  purpose  is  to  divide  economic  agriculture  as  a  high 
school  subient  into  i*s  fDrmsl  or  program  phase  and  an  informal  or 
extra-program  collateral  phase  arid  to  deal  first  with  the  former 


which  is  represented  on  the  diagram  by  the  area  cdn*  (fig. 7).  This 
formal  portion  is  so  distributed  as  to  he  correlated  with  the  ap- 
propriate science. 

/l.  Formal  Agriculture. 
In  +  he  first  year  of  the  high 
sChool  the  worK  for  agricultural 
students  is  not  se£  off  as  a  voca- 
t  i on  al  sub Jeot  bee au  se  t  ha  port  i on 
of  si^ificance  to  agricultural 
students* the  sAil  work  and  mechan- 
ics* is  of  such  ^<->neral  value  as  to 
be  necessary  in  demonstrating  the 
subject  to  all  students,  in  addi- 
tion to  laboratory  demonstrations 
all  of  this  work  in  soils  and  me- 
chanics* whether  nature  or  man  be 
the  controlling  factor*  should  be 
by  field  demonstrations. 


formal  - . 
agr  1  culture 
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a.  Plant  Husbandry.  In  the  second  year  correlated  with  the 
work  in  botany  are  those  horticultural  processes  rruch  as  priming 
and  spraying t and  all  methods  of  propagation* that  are  worth  per- 
fecting as  skills,  as  well  as  the  judging  of  quality  in  all  local 
plant  products.  Betides  those  thero  is  a  vast  amount  of  purely  in- 
formational  matter  that  constitutes  the  lore  of  crop  production 
and  from  which  a  limited  number  of  the  most  important  topics 
should  be  selected  for  study. 

Fertilisers  and  Rations.  The  third  year  contains  the  most 
scientifically  technical  portions  of  the  science  of  agriculture* 
namely* nutrition  and  disease, the  la4  +  er  of  which  is  treated  under 
the  head  of  applied  science •  With  these  the  desired  end  is  not 
habit  bu*  Knowledge  of  principles,  following  t  he  chemistry  of  this 
third  year  the  vocational  work  deal3  mainly  with  fertilizers  and 
animal  rations.  The  work  in  entomology  and  bacteriology  and  meth- 
ods of  ron*rol  has  a  science  value  that  takes  it  out  of  the 
strictly  vocational  and  makes  it  a  matter  of  general  education  as 
previously  noted. 

c*  Eootechny.   M?he  vital  knowledge, that  by  which  we  have 
grown  as  a  nation  to  be  what  we  are  and  which  underlies  our  ^hole 
existence, is  a  knowledge  that  has  got  itself  taught  in  nooks  and 
com^rs;while  the  ordained  agenoiefl  for  teaching  have  been  mum- 
hllng  little  else  but  dead  formulae-.  »  To  no  subject  does  this  re- 
mark seem  more  pertinent  than  that  of  animal  husbandry, a  subject 
that  har  developed  into  a  science  with  a  lore  of  its  own  in  the 
hands  of  men  who  had  no  knowledge  of  zooiosy.2 

t  spencer  .'Education, chap.  i.p.Sfl 

2  fiidd  IPsyehologWtp, 7T^ >   
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An imal  sonfornat ion  t though  akin  to  vertebrate  anatomy,wiii 
ifoubtleas  always  bo  independent  as  a  soignee  because  ex^ertness  in 
the  one  is  not  conditioned  upon  ability  in  trio  other* te  one  never 
suggests  the  other* and  the  two  appeal  to  as  different  types  of  in- 
tellect as  do  t  e  science  of  acoustics  and  the  practice  of  music. 
Soot^chny  is  pat  in  the  fourth  year  for  the  reason  that  it  is 
a  surjpet  that  cannot  be  c  j^leted  and  demands  a  final  perfecting 
at  tie  clore  of  the  agricultural  course  and  because  so  far  as  it 
is  .jiorlp-?:;e  it  is  empirically  acquired  and  hence  is  not  correla- 
te 1  with  the  fundamental  scicr-eos.'  in  this  reject  it  differs  from 
plant  husbandry  which  is  correlated  with  botany  and  lends  itself 
to  forms 1  'se. 

*ooteehny  has  no  manual  side  that  is  ^raet ieablo  in  the 
school,  ^he  pui-iect  as  conceive-'  for  the  fourth  y<->ar  high  school 
includes  the  history  and  description  of  bred3s  with  a  por- 
•       ing  of  +'^e  art  of  ~rit.  ieinm.  This  is  not  the  most  important 
part  op  the  subject,  the  fact  tat  "the  eye  of  the  master  fattens 
hi<?  ca+  +  leB  cannot  be  lemon 8 1 rated  in  a  school »much  less  referred 
+  o  a  convenient  place  on  a  program. 

Fori  tal  training  in  a  fine  art  might  properly  be  put  into  a 
high  school  curriculum  in  a  fir^d  position  such  as  is  given  this 
subject.  Lut  its  absence  from  previous  places  in  the  formal  course 
should  not  be  taken  to  mean  that  it  is  to  be  omitted  from  all  con- 
sideration until  the  prospective  art  student  arrive©  at  the  place 
where  formal  training  is  £iven.  TheHart  inst inct "requires  contin- 
uous cultivation  ari>1   it  would  be  a  foolish  teacher  inder-a,who 
would  neglect  the  use  of  art  materials  and  productions  of  galler** 
/  iv** :Psvcholosy»  pp. 64-6?. 
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i^s  or  exhibit «  wherever  found* for  the  purpose  of  study  and  criti- 
cism. 

A  similar  attitude  and  method  of  treatment  should  be  adopted 
with  the  art  of  animal  criticisiruand  the  opportunity  for  viewing 
and  criticizing   ;.:od  and  defective  animals  should  frequently  be 
;rovided  throughout  the  grammar  and.  hi^h  school  course.  These  ex- 
ercises fro.:,  their  nature  cruet  be  ertra-procram, under  which  heal- 
ing t  ey  will  be  found  treated* and  call  for  excursions  to  stock 
sales,  fairs»  fe-^dilot  s,  and  chipping  vards.  Only  af*er  such  prepar- 
ation will  a  formal  cou"»-'e  in  I  rpr.i.  histories  and  merits,  and 
methods  of  improvement  have  their  proper  value  with  the  student. 
This  work  in  zoot^chny  has  for  a  prime  purpose  the  development  of 
ide»l e. 

§gj gB 3 °  &f  A^ri^ultu^e.   A^rioul^.ure  ftas  \  pen  called 
*he  oldest  of  4v,e  arts  and  +  he  youngest  of  t  e  c^irn^os.  To  many* 
+  rp  \*np  of  =>~ricul*ure  as  a  science  in  itself  is  eonfusir  ^ 
'•eeauee  of  it  r  r»ios*  reiat  ion  to  ear  tain  fundamental  sciences  such 
as  chemistry  »r.*  *. o+ar.v.  But  something  more  and  different  is  meant 
•^v  «the  science  of  agriculture"  than  the  agricultural  application 
of  anv  or  all  of  the  fundamental  sciences.  As  a  science  i+  may 
draw  upon  4.he  latter  for  principles  but  like  the  science  of  aaedi- 
Oine  or  the  science  of  political  economy  its  organization  is  its 
own  and  includes  many  details  that  do  not  concern  the  fundamental 
eoieisses/  This  distinction  is  necessary    n  agricultural  education. 

jn  *..n  teaching  of  any  subject  there  should  be  distinct  mo- 
tive** perhaps  a  single  motive  i^eculiar  to  the  subject  which  is 
always  to  be  the  criterion  b<$  methods  of  teaching  it.  But  in  the 

 /  La^.l^vIThe  ]  ducat  ive  -roce ^.  lo'l. 
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ehoicp  of  a  single  motive  every  subjpet  that  nay  rightly  claim  a 
i>lacp  in  t-p  school  might  insist  that  i+s  ultimate  single  motive 
is  racial  good*  Ir.  the  ehoicp  of  a  second  motive  agr i culture ♦ 1  ike 
most  others, might  alalia  social  or  moral  efficiency  as  its  motivp. 
Put  agriculture  aiffers  from  the  fundamental  sciences  in  having 
a  fliatlttetly  economic  mo*ive  ani  It  car.no*  attain  its  value  as  an 
independent  suhieet  unless  the  +p«^^hpr  is  imbued  with  that  motive. 
"I4  rroui^-p?  sympathetic  relations  with  4  he  natural  sciences*  as 
wall  as  w]th  the  practice  of  agriculture. tt?he  -present  day  plan  for 
the  classification  of  agricultural  knowledge  and  its  formulation 
into  courses  of  instruction  ....is  "case*  on  the  application  of 
this  :-;r.  owl  edge  in  tha  natural  divisions  of  agriculture , rather  than 
on  its  rci^r.4  if  ic  origin."' 

ir-r^tofore  in  this  plan  certain  technical  phases'  of  agricul- 
ture  havp  bead  referred  pach  to  its  appropriate  Balance  Kith  a  con- 
viction that  where  Balance  is    attempted  it  should  bp  rpal  scipnep 
and  not  a  makeshift.  And  it  was  also  with  4 hp  under  at  ending  that 
high  school  sciences  arp  soon  to  undergo  a  radical  rpform  such  as 
to  make  the  approach  to  pure  science  by  way  of  applied  seipnee  4o 
B  much  greater  extent  than  has  b^^n  tha  practice  in         past.  But 
i*  was  also  with  a  conviction  t'-at  a  scipnee  of  agriculture  could 
never  grow  But  9f  such  4 -reatment ,  evpn  were  it  possiilp  to  refer 
every  detail  of  aTiculti.^e  to  a  fund  amen  tal  science  for  treatment. 
A  atrletly  economic  aynthaaiatthoagh  less  refine*  than  that  of  the 
fundamental  sciences, is  tha  only  means  of  getting  dPtails  properly 
proportioned , of  insuring  proper  considpration   }f  non-scientific 

/  "^itorial  in  rxp^rii^n4  Station  Record,  Jan.  1303.  p.  402 
2  T  avpn  irnrt  :yiucation  for  Efficiency*  p.  105. 
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along  tflth  bo lout If lc  factors, ana  of  developing  a  unity  which 
Bakes  possible  the  inculcation  of  eoonomio  Ideals.  Lacking  this 

/  2  3 

point  of  view  the  scientist  is  Incompetent  to  t^ach  agriculture.' 

"kind  begins  with  large  wholes, passes  from  these  to  detailed 
^?~ts*an^  then  back  again  to  the  wholes  -  analysis  followed  by 

•  thesis»differentlatlon  followed  by  Integration.*  Throughout  the 
^rammer  grades  the  unitv  of  agriculture  has  been  preserved  so  that 

^e*ail  considered  scientifically  tn  the  high  school  nay  he 
mentally  ireorpora4  e-*  in  +  o  the  whole  as  the  work  progresses.  This 
purpose  is  also  aided  by    the  collateral  >r  .extra^prpgraw  work  of 

*  v  p  s  *  U  4  r»r  t . 

But  *  e  agriculture  of  the  student  In  the  grammar  grade  is 
visible  and  local  an?  limited  by  his  capacity  for  science.  At  the 
close  of  his  high  school  eourse  he  is  in  need  of  a  re-synthesis 
not  only  *o  teach  a  utilization  of  the  more  scientific  phases  of 
agriculture  and  a  subordination  of  each  detail  to  its  ^ro^er  pro* 
portion  of  attention  but  for  the  purpose  of  developing  ideals  and 
faith  -  "the  substance  of  thine-  hoped  for  and  the  evidence  of 
t  ings  not  seen. ■  "hen  this  is  accomplished  such  a  student  will 
then  see  in  his  environment  not  only  what  is  visible  but  also  what 
he  hopes  to  make  it,  and  this  vision  will  sustain  him  through  what, 
to  the  shorter  visionedtmay  appear  a  very  unpromising  prospect* 
The  planning  of  and  working  for  improvements  that  are  slow  of 
realisation* the  plantang  of  an  orchard, the  establishment  of  a  crop 

f  Heefcil>ntal  Discipline  and  Kducational  Values,  p. 44, 

2 Bailey ITraining  for  T^aehers  of  Agriculture* p. 19. 

3r,oul*er  an?  T>^.*  4<->rson  ."Pract  ical  Nature  Study*  pp. 22-23. 

«j?Bagley Ifhe  Educative  Process  »p*  238. 

^Bailey .'The  Eature-Study  l^ea,p.37. 

6  Heck  :i.ental  Discipline  and  Educational  Values,  p.  153. 
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rot  at  ion  >  the  founding  of  a  herd, call  for  faith  as  well  as  wisdom 
and  here  in  the  last  ypar  oom^s  tho  most  difficult  ^hasp  of  agri- 
cultural instruction.  And  this  development  of  the  youth* Impelling 
as  it  floee  toward  citi2enship»reestabli8hea  the  unity  of  the 
economic  agriculture  with  the  humanist  1c  sciences  and  ends  where 
all  public  p^u^ation  should  end ■ in  a  yroyarat ion  for  efficiont 
ci*  izenahip. 

collateral  or  Extra-Program  Agriculture. 
A  prominent  character! st lc  of  the  present  reform  in  education 
i°  its  struggle  against  formalism,  whatever  other  desirable  pur- 
posed may  impel  the  reformer  H  is  realized  that  a  too  rigid  form- 
ulation will  defeat  +  osp  purposes  and  that  freedom  from  formal lam 

/,  2,3,4 

roust  pr^c-'d^  all  o4h^r  purposes, 

Cfte  by  one  the  different  phases  of  science  wor&  and  the  dif- 
ferent features  of  agriculture  have  teen  made  to  fit  into  the 
present  familiar  plan  of  high  school  organisation  until  not  only 
all  of  the  spipntific  f^aturps  havp  been  disposed  of  tut  much  tviat 
is  peculiarly  agricultural  as  well.,  ^h^r^  is  still  an  indefinite 
remainder  necpsrary  to  the  subject  but  defying  formul  at  ion  t  which 
cannot  be  presor ibed  in  daily  stints  and  hence  not  appearing  in 
t  is  daily  program.  This  worX» which  is  the  natural  continuation  of 
t  .p  grammar  gra*^  agriculture*  is  the  real  vocational  port  ion  of 
the  work  Bad  must  be  p^ovi*^*  for  at  tvo  pupils'  homes. 

/  Carlton : Education  and  Industrial  Evolution*  pp.  239-300. 

vail  : Adolescence* vol.  i.  pp.  170-1 77.  omit 
2Dewey:The  cchool  and  society, p. 48. 

3 earner: The  western  kan»soribner*a  i*onthly» Vol.20»p. 511. 
f Spences : Education  * tf hap. ii. pp. 89-90. 
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■he  vocational  Interest  has  its  inception  normally  with  the 
adolescent. :>f  tits  gramma*  grades*  As  the  surest  way  to  Kill  an 
instinct  is  to  starve  it  in  its  nascent  stages,  the  vocational  in- 
terest should  fere  provided  with  the  |#Oper  exercise  throughout  the 
idol  e  so  en  t  period*  This  means, in  the  case  :f  agriculture,  trie  car- 
rying to  seise  economic  application  of  the  natter  presented  formal* 
lv  in  thp  four  years  of  the  hirh  school  coure©.  it  should  ho 
planned  for  +  v,e  purpose  of  providing  an  opportunity  for  the  ado- 
ieseent  *o  cultivate  and  demonstrate  his  ability  to  carry  over 
|n4e  vocational  life  principles  teamed  in  the  school  that,  apply 
to  voeat  lor..  This  carry  ins  over  requires  combined  mental  and 
physioal  a^  +  iviti<^s  +hat  can  neither       divorced  nor  delegated* 

?o  one  who  insists  upon  a  definite  formulation  of  ail  school 
worli  this  phase  will  not  be  attractive.  But  it  should  not  bo  re- 
garded a  misfortune  that  this  informal  phase  is  necessary.  And 
merely  because  other  subjects  have  lent  themselves  more  readily  to 
a  formulation  apart  from  the  youth's  daily  inter erts  is  not  neces- 
sarily a  merit  tut  may  be  a  defect.  All  Studies  should  find  some 
application  in  +he  life  of  the  student  and  the  fact  that  agfi-* 
culture  insists  upon  this  application  mors  than  do  other  subjects 
gives  it  its  superior  sociological  value.  The  teaeher  should 
rpf3li?r  tvat  the  ne^leot  of  this  informal  side  of  the  subject  en- 
3 angers  not  this  particular  suhjject  alone, but  the  whole  present 
©due at  1  or ?1  syeten.  "^or  there  isna  handwriting  on  the  wall"  which 
/  raffleo "Psychology, vol- ii. pp. 

a.  Bailey I  Training  for  Teachers  of  Agriculture,  pp.  47-48. 
3 Baven port .Education  for  Efficiency, pp. 4, lor. 
4  Fecit:  lien  tal  Disci  pi  in©  and  Educational  Values,  p.  120. 
S^f>  Garmo  : Principle s  of  Beoondary  Education*  vol.  i.  pp.  135-104. 
Dewey  !fhe  Behool  and  Soolety»p.Z3.  smi' 
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reads  deaifuoi  ion  *o  a  public  eduoatl ob  Isolated  from  the  real 
nerds  of  the  puMic.  if  education  is  to  be  reformed  tha  reform- 
ation, "should  be  in  the  hands  of  its  friends,*  but  oner-  thai  gap 
1  ai  bridged  by  aueh  subjects  as  agriculture  and  domestic  science  a 
v:?.v  is  provided  for  the  passage  of  other  Bubjects  and  a  teat  for 
♦  ho  evaluation  of  all  subjects. 

For  one  to  attempt  more  than  to  suggest  the  nature  of  this 
collateral  or  extra-program  work  would  to  to  incur  to  an  equal 
degree  the  criticism  here  being  made  of  the  educational  formalists 
Lut  without  such  attempt  it  may  be  said  that  the  work  will  fail 
under  under  the  three  head a  here  given. 

a.  4fttoftl  Husbandry.  In  a  properly  organized  system  of  in- 
struction the  external  points  upon  which  depend  the  quality  of 
farm  animal 8  will  be  mastered  before  the  high  school  is  reached 
so  that  the  purpose  of  this  work  in  the  first  years  of  the  high 
school  course  rill  he  to  take  advantage  of  such  occasions  as  af- 
ford a  Slianee  to  see  new  animals.  The  school  should » therefore,  he 
on  +he  oui  vivc  in  all  local  movements  of  stock  and  such  opportuni- 
ties should  be  embraced  even  though  they  oceasionly  break  into  the 
formal  instruction.  Usually  excursions  will  be  required  and  the 
instructor  can  accomplish  the  greatest  economy  in  carefully  going 

/,2 

over  t  e  ground  before  taking  the  class  out.  The  gradation  of 
students  by  elasses  on  sueh  occasions  is  unwise  as  there  is  a 
positive  advantage  to  lower  ol  as  amen  in  the  instruetionalMleakings  * 
that  come  from  the  more  advanced ,  while  the  undiscovered  genius  of 

/  Indiana  State  Lanual ,  1004,  p. 

2.  BagleyTThe  Educative  Process, p. 2 BO. 


**e  stockman  *m«ng  the  former  may  be  tost  stimulated  when  pitted 
ftgftinrt  +  vie  superior  looming  which  characterizes  upper  classmen. 

Buperf  ic  ial  criticism  in  stock  judging  may  easily  diminish  in 
instructional  value  there  not  kept  keen  by  some  Kind  of  exactness. 
As  a  check  on  this  tendency  a  good  deal  may  be  done  by  the  use  of 
charts  and  bulletins  designed  to  portray  merit  or  its  lack.  Cuch 
drills  at  school  by  the  class  tend  to  the  formation  of  uniform 
standards  of  perfection  against  v/hich  the  animal  when  viewed  is 
compare:?.  It  therefore  follows  that  judging  exorcises  are  best 
preoeded  by  a  drill  which  shall  make  or  rovivo  the  standard  and 
t  at  they  should  be  followed  at  school  by  a  mental  review  of  the 
animal .  This  rrviow  is  made  effective  by  students'  nct<^s  tafcen  at 
the  time  of  the  viewing  recorded  on  snore  cards  or  otherwise  but 
especially  by  the  drawing  of  animal  details  in  outline.  All  that 
»y  be  said  concerning  the  value  of  drawing  applies  as  forcefully 
in  this  undeveloped  subject  as  elsewhere  and  drawing  for  its  own 
sake  could  have  no  better  ex^r^iso. 

In  the  *hird.  and  fourth  years  of  the  course  the  subjects  of 
animal  rations  and  the  study  of  broods  call  for  informal  consider- 
ation of  those  features  by  excursions.  In  addition  to  the  forego- 
ing treatment  a  large  share  of  the  undertakings  treated  later  as 
'assumed  services"  and  "home  projects"  contribute  to  the  study  of 
animal  husbandry. 

b.  Assumed  Service s.  The  teaching  of  a  science  requires  a 
jroater  or  les:.:  amount  of  equipment  for  demonstration.  This  equip- 
ment constitutes  the  laboratory  and  apparatus  which  the  school 
usually  undertake*  to  provide.  Th<=  teaching  of  agriculture  in  the 


high  school  reeuires  a  somewhat  Similar  equipment  of  which  the 
school  can  at  test  proviso  only  a  limited,  amount*  The  mason  re- 
lates partly  to  the  expensive, mi  sen  11  an  eons,  and  cumbrous  nature  of 
lueh  equipment*  but  more  especially  to  the  conditions  of  ownership 
Bid  responsibility  which  attaches  to  the  use  of  property.  For  many 
of  +v-e  r.eerssarv  articles  of  sguipnent  involve  permanent  invest- 
ments and  permaner>  +  policies  which  the  farm  alone  can  provide, 
ffhat  thifl  equipment  shouli  b^»  :  iay  he  largely  determined  by  a  con- 
sideration of  the  agriculture  of  the  locality, for  quite  naturally 
t  a  *eachirr;s  of  the  school  must  incl  'd.e  the  interests  of  the  lo- 
cality. 

The  idea    that  the  locality  should  depend  for  anything  or  in 
any  way  upon  the  school  which  it  maintains  may  seem  cueer  because 
of  its  rarity  thour^i  it  is  a  sad  reflection  upon  an  educational 
system  from  which  the  public  has  learned  to  expect  no  returns/  But 
the  locality  should  be  trained  to  expect  certain  practical  servi- 
ces from  the  school? and  since  to  do  so  would  be  to  provide  exactly 
the  needs  of  the  school  for  the  demonstration  of  its  agricultural 
instruction* the  school  may  well  assume  certain  extra-program 
Serv i~es.   Of  those  which  may  be  ©SWFied  to  the  school  the  Bloat  im- 
portant will  consist  of  the  testing  of  milX  and  of  seed,  the  bud- 
ding  of  fruit,  an*  the  judging  of  the  quality  of  products  bought 
and  so!3  in  the  neighborhood.  With  some  encouragement  this  worK 
may  develop  into  a  real  sorvi^e  to  the  community  and  will  be  pro- 
per4 3  on  at  ely  valuable  to  the  school. 

fhe  excursion  is  a  necessary  feature  of  all  correct  science 

/  Dewey: The  School  and  Society, p. 37. 
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teaching  but  is  especially  necessary  In  all  agricultural  work  for 
t  o  many  demonstrations  that  only  the  excursion  affords,  it  may, as 
in  science  work  be  for  observational  purposes  only.  But  some  of 
t  r  mo st  important  agricultural  excursions  will  differ  materially 
frott  the  scientific  in  requiring  that  the  students  be  not  merely 
ol  v^rvprs  but  also  active  factors.'  They  must  take  not  only  their 
eye<  tut  their  hands  and  should  have  a  school  outfit  for  doing 
sac*  work  as  graft  ir.g,  spray in g»runn  ing  levels,  and  emergency  duties 
of  indefinite  ch.^raeter.  The  sociological  value  of  such  service 
Should  he  apparent •  As  now  practiced » the  most  frequent  occasion 
for  an  excursion  is  afforded  by  athletics, and  the  usual  public 
contempt  of  a  high  sehcol  athletic  t^ara  toward  such  citizens  and 
haaban STy  as  come  wi+hin  their  notice  is  an  insult  to  industry  and 

2 

an  odium  which  rightfully  comes  upon  t^eir  school. 

The  assumed  services  of  the  school  call  for  the  mastery  of  a 
limited  stock  of  arbitrary  practical  recipes  by  the  instructor, 
such  that  the  unschooled  observer  may  learn  to  apply.  By  this  test 
more  than  by  any  other  may  the  illiterate  judge  the  success  of  the 
agricultural  instruction,  ruch  empirical  knowledge  will  not  be 
very  highly  regarded  by  the  scientist, hence  the  danger  of  entrust- 
ing such  work  to  him.  And  there  is  the  danger  of  the  other  extreme 

3 

in  the  excessive  dependence  upon  them.  The  intelligent  layman  will 
be  reCy  to  admit  the  probable  merit  of  many  things  in  the  ine 
ct^uction  which  he  ^op?  not  care  to  inv^stiga+e.  The  proper  bal- 
ance between  theory  and  practice  will  be  found  somewhere  inter- 

-:Hj'4p  he^rer-.r   tv,.e  recipe  type  and  capacity  of  teacher  and  the 

/  Tavenport  :i.dueat  ion  for  Efficiency, p.  140. 

2  *..rown:?he  M&Xlng  of  our  hiddle  Schools, p. 449. 

3  T'-ai  lev  draining  for  Teachers  of  Agriculture,  p.  1^. 
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scientist  who  fails  to  appreciate  the  necessity  of  "making  good" 
in  any  of  his  instruction.  Here  as  elsewhere  in  the  agricultural 

/  2. 

work  is  t>  danger  of  neglect ing  quality  for  Quantity. 

8«  -pmc  EXfiJjgflJLfi*  fo  afford  regular  vocational  practice 
throughout  the  year  eaoto  student  should  under  take  a  project  that 
reouires  tally  attention, responsibility , and  the  application  of 
sore  of  his  agricultural  knowledge* an <3  that  demand 8  and  rewards 
BUG  ^al  labor .foresight ,  study  , and  devotion.  The  student  most  favor- 
ibly  situated  for  this  work  will  he  the  one  who  goes  daily  from 
his  class  work  +  o  his  fan::  home  where  such  duties  as  the  care  of  a 
cow, an  orchard  ,  a  herd  of  stock*  and  various  other  activities  suit- 
able as  projects  have  ordinarily  Ire  en  assigned  him  as  his  share  of 

4 

*  e  domes tic  "burden.   The  project  will  be  all  the  more  valuable  if 
it  be  something  in  which  the  student  can  match  his  ability  against 
i  :at  of  residents  who  are  engaged  in  the  same  undertaking.  He  need 
not  excel  t  em  in  order  to  profit  from  the  experier.ee  if  he  may  be 
Bta6e  to  feel  that  he  is  getting  a  mastery  of  the  matter  which 
their  experiences  do  not  give  t '•-.em.  The  student  who  is  not  so 
favorably  situated  is  at  a  d  i  s  ad  van  t  age  »but  not  so  great  as  may 
seem.  fOT  in  manv  cases  it  may  be  possible  to  assign  such  student 
as  a  partner  in  the  same  project  as  a  companion  whose  home  fur- 
niches  the  e^jipment.  m*  the  opportunities  afforded  by  the  aver- 
age home  in  the  towns  and  smaller  cities  or  in  4 he  school  garden 

/  Bagley^The  Educative  Process, p. ICS 

2  Paver  port  :^du  eat  ion  for  Efficiency, p. ICS. 

3  T'all  :A^oleser>ncet  vol .  ii. p. 41 8,1 

4  raven  port : Education  for  Efficiency,  pp.  30-02 .  , 
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raav  be  ::.c*«  fair  substitutes*  Finally? If  other  means  are  lacking 
there  4s  of*  en  moans  of  assigning  appropriate  manual  training, with 
or  without  regular  class  instruction.  The  boy  whose  hosts  and  en- 
vironment neither  furnish  furnish  such  opportunity  will  be  rare.' 

In  the  selection  and  launching  of  the  project  regard  must  be 
had  tor  the  prospect  of  continuing  it  to  its  logical  end.  A 
project  nay  well  be  chosen  in  the  freshman  year  that  will  continue 
to  the  close  of  the  hi^h  school  course.  With  the  a 13  of  the  teach- 
er in  choosing* planning* and  citing  references  for  study  of  the  sub- 
ject* the  project  becomes  a  thesis  in  which  Keps» drawings* data* and 
curves  of  progress  have  a  necessary  place,  wi+h  the  completion  of 
the  thesis  the  student  should  have  had  a  continuous  training  as  a 
controlling  &gen1  in  lnitiating»modifylng» adapting  and  in  actually 
doing  4 he  manual  part  of  the  worx.  The  thesis  thus  becomes* in  a 
measure* the  record  of  the  student  *  8  life  for  that  period » an  auto- 
biorraphy»to  be  placed  on  the  shelve  fl  of  the  gchool  library  as  a 
monument  to  his  devotion  and  achievrrent » for  the  creation  of  econom- 
ic traditions  for  the  school* and  possibly  for  Its  worth  as  a  con- 
tribution to  the  kind  of  Knowledge  that  is  to  ameliorate  life's 
2 

hard ships. 

As  the  oust  Ota  is  well  established  of  measuring  in  hours  or 
credits  all  worK.  counting  toward  graduation  from  the  high  school* 
due  mainly  to  the  accrediting  system  of  the  universities* it  is 
usual  for  the  high  school  faculty  to  bargain  for  students1  work 
by  offer  ins  credits  for  it.  the  artificiality  of  this  system  need 
not  outweigh  its  utility  and  when  t*  e  pupil  has  shown  his  ability 

/  Car  Item!  Education  and  Industrial  involution*  p.  312. 
2  ]>v7ey  •  6 c  ience  as  subject— & atter  and  as  Method 


to  carry  his  project  to  a  suc^^ssful  completion  he  should  to  en- 
title* to  cro-'itp  therefor  or.  the  school  records  where  such  system 
obtain?.' 

The  value  of  such  projects  as  s  preparatory  work  for  higher 
education  is  un oue s  1 1  or.  e  3 ,  th ou#i  the  accrediting  system  Is  a  very 
Inadequate  means  of  vouching  for  it  because  the  valuation  hiust  al- 
ways be  left  with  the  instructor* without  the  accustomed  means  of 
checking  his  short-comings  which  influences  the  present  attitude 

2,3 

of  the  high  school  toward  the  university.  Whether  or  not  the  high- 
er institution  may  come  to  trust  his  Judgment  does  not  Seem  so  im- 
portant who::  it  is  realised  tn  at  such  vocational  chorion  cos  are 
atsorl  ed  into  the  informational  phase  thereby  affecting  t  e  qual- 
ity of  the  student's  knowledge, and  may  thus,  to  a  certain  extent* 
come  in  for  valuation  with  the  formal  agricultural  work.  And  be- 
sides, it  should  be  presumed  that  the  students  have  daily  home  Su- 
tler for  wh ieh  the  Bdhool  has  never  given  credit  and  that  to 
rationalise  such  work  by  making  it  a  project,  does  not  impair  the 

13 

student* 8  ohanees  of  carrying  the  usual  quota  of  formal  work.  As 
be* ween  different  students  of  the  same  school  it  is  just  and  prop- 
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//  arlyle  :i:nsay  on  Labor,  p.  186. 
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er  that  the  project  or  some  equivalent  in  domestic  science  or  man- 
ual training  be  retired  of  all  students,  fhe  amount  of  credit 
should  bp  estimated  annually  as  to  the  practical  lesson*  taught  by 
the  project  but  especially  upon  th*  economic  success  of  tha  achiev- 
mcr.t  as  evidenced  by  the  product  and  by  the  material  difficulties 

1,2 

overcome. 

The  necessity  for  such  vocational  practice  accompanying  the 
study  of  agriculture  v?as  early  foreseen  and  among  the  first 
SO]  do  Is  the  attempt  was  made  to  provide  for  it  by  including  a 
school  farm  as  a  part  of  the  plant.  This  method  has  not  proved 
successful  and  has  been  generally  abandoned.  As  this  is  the  most 
perplexing  phase  of  secondary  school  agriculture  it  is  worth  con- 
sidering why  the  home  farm  is  tetter.  And  the  reasons  are  socio- 
logical as  veil  as  personal. 

The  instinct  of  property  which  become B  rational  with  adoles- 
cence cannot  be  properly  cultivated  under  conditions  which  do  not 
provide  a  real  economic  struggle  for  existence.  Ownership  puts  the 
student  in  the  position  af  master  of  ways  and  means  .and  makes  the 

project  really  his  own.  The  factor  of  profit  Which  is  involved. 

4 

In tens if lea  interest  and  the  desire  for  success.  Latitude  in  modi- 
fl cat  ion  of  the  project  may  be  fer,  trusted  to  the  student  when  he* 
rather  than  his  teacher* is  answerable  to  the  critical  public  for 
its  SUCCESS,  Where  the  student  is  given  so;e  freedom  in  the  se- 
leetlon  of  his  prolect  he  will  come  nearer  selecting  +  he  one  most 

/  Davenport  nsducatl  on  for  Eff  ielency» pp. 2I5> 28*75. 

2  Carlton t Education  and  Industrial  Evolut  ion*  pi >.  01,  32. 

3  BagleyiThe  Educative  Process, p. 130. 
Hall : Adolescence* vol. i. pp. S 92-395. 
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appropriate*  to  his  needs  if  his  undert afcing  is  on  his  own  farm. 
As  between  the  school  and  the  community, where  the  latter  is  In* 
ciinei  to  criticize, the  student  is  on  the  side  of  the  teacher 
whose  help  ho  has  come  to  appreciate* and  he  does  not  feel  that  he 
has  put  off  his  obligation  to  defend  the  school  when  he  leaves  its 
precincts.  He  carries  the  school  with  him  and  must  become  its 
champion  and  when  he  meets  un foreseen  difficulties  end  the  teacher 
can  give  relief  the  latter  has  him  in  the  psychological  condition 
essential  to  the  most  effective  instruction, 

Then  the  utilization  of  the  home  farm  is  the  best  possible 
jeans  of  accomplishing  the  sociological  purpose  of  the  school? 
though  that  purpose  need  not  he  patent  to  the  community,  The' home 
connections  form  a  bridge  over  which  many  other  desirable  things 
ay  pas B  from  the  school  to  the  home.  It  d  i  seem  i  nates  science  to 
a  wider  influence.  The  student  assumes  the  duty  of  converting  his 
homestead  to  the  best  approved  methods  and  of  demonstrating  them 

3 

to  parents  and  neighbors.  An  evil  Which  naturally  results  from  the 
+  oo  ready  formulation  of  subjects  of  instruction  is  that  the 
school  may  become  an  institution  quite  independent  and  apart  from 
t  e  life  of  its  patrons.  The  school  farm* whether  so  intended  or 
not , certainlt  resulted  in  further  institutionalizing  the  school. 
It  is  opposed  to  one  of  the  most  desirable  objects  of  the  present 
movement  -  the  decentralization  of  the  school(not  to  be  confuses 
with  the  natter  of  consolidation),  And  decentralization  is  neces- 

/  Davenport : Education  for  Efficiercy,p/=S*?. 

2 Bailey r Training  for  Teachers  of  Agriculture, p.  10. 

3 Bailey Ifhe  "atuer-r+udy  l^ca»p.0~. 

4  Dewey  :Yhw  Behool  and  roeiety»py>.80,00»91. 
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Bary  for  the  etuder.t  in  order  that  his  active  individuality  nay 
gome  tc  the  surface.'  It  is  nooossary  In  order  t'.at  the  public  v.'ho 
pay  ror  tvr>  school  say  get  their  money1*  77orth;and  the  necessity 
of  a oc on t  r al i  zat  i on  is  a  permanent  one  as'  a  co^roctive  of  t  e 

2  3  45  b  7  % 

natural  tandfoiey  of  education  to  grow  obsolete'  '  '  ' 
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viii.  ?he  Seasonal  Requirement, 

Before  proo ending  to  the  specific  formulation  of  a  course  in 
*■  r  aeiexioea  and  agriculture  i+  in  thought  bent  to  digress  from 
the  previous  lire  of  development  long  enough  to  taXe  up  another 
ani  Quite  independent  factor  tv:at  must  b*  admitted  to  considera- 
tion in  the  making  of  a  high  school  course  in  these  subjects. 

?ho  agriculture  of  the   ..ast  has*  in  America* been  an  auric  .1- 
ture  of  exploitation.  Th*>  agrioulture  of  the  future  will,  it  is 
hoped tbp  an  agriculture  of  conservation.  The  difference  between 
success  and  failure  will  tin  the  future, be  largely  due  to  a  differ- 
once  between  Knowledge  and  ignorance  of  agricultural  science.  But 
t  e  future  will  continue  to  demonstrate  what  the  ^ast  has  demon- 
strated, that  Knowledge  is  no  adequate  substitute  for "hustling. M 
loir. g  is  not  so  easy  as  knowing  what  is  good  to  do. 

J-  R-  worked  hard  all  of  his  life,  and, cor: sidering  what  he  did 
to  hie  farm, ended  his  career  poorer  than  he  began  it.  Somewhere 
ea-»-ly  ir.  life  he  lost  a  month  and, although  he  never  seemed  to  have 
lost  any  more, he  could  never  make  up  the  lost  one, and  so  ran 
through  on  a  delayed  seh^xlule  one  month  behind  the  season  from 
vear  to  year.  He  cat  his  wheat  too  rlpBjhe  delayed  putting  up  his 
flood  until  his  breachy  hogs  had  torn  down  his  wheat  shochls; 

ha  lid  not  get  hie  shook a  se*  up  until  his  wheat  had  sproutedjhe 
delayed  thr e ah ing  until  af+er  his  fall  plowing  and  seeding; he  did 
no*  get  his  crop  to    arXet  until  rats  had  consumed  his  diminishing 
margin  of  profit.  And  so  ho  drudged  on  from  year  to  year  for  his 
board  -  his  clothes  wore  not  worth  mentioning.    Can  the  school  do 
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anything  for  this  familiar  type  of  farmer? 

Punctuality  is  of  the  essence  of  success  in  everything  and 
agricultural  punctuality  especially  need 8  idealization  hand  in 
hand  with  the  scientific  instruction.  ?he  agricultural  schedule  of 
eventa  differs  locally,  is  variable  fro;.;  year  to  year, and  not  in- 
frequently reverses  ite  order.  It  also  varies  with  the  varying 
Interests  of  a  diversified  farming  such  as  is  essential  to  the 
test  rural  citizenship.  Plainly, therefore, it  cannot  he  reduced 
beforehand  to  a  fixed  order  of  succession.  And  as  the  difference 
between  successful  and  unsuccessful  agriculture  has  beon  mainly, 

and  will  continue  to  he  largelyii  difference  in  promptness, any 

in  any  decree 

course  of  study  that  failsAto  emphasize  promptness  and  conform  to 
tve  local  agricultural  sehedule*wlll  to  that  extent  he  theoretical, 
rill  lacfc  the  support  of  the  community, and  will  fail  to  induce  the 
p*vsi.r»9l  ac+ivitiep  that  must  constitute  half  of  the  effort  in 
high  school  agriculture. 

The  following  instances  are  given  to  illustrate  tne  fact  that 
"there  is  a  tide"  in  the  presentation  of  each  agricultural  topic* 
which  takes  at  its  flood  affects  the  agriculture  of  the  locality, 
gives  youth  a  much  needed  training  in  habits  of  punctuality, and 
may  Knit  trie  school  to  the  community  in  such  a  way  as  to  enlist 
the  most  conservative  in  the  cause  of  agricultural  educat ionjbut 
neglected  Bpellt  defeat  in  the  school  as  it  does  failure  on  the 
farm.  1  o  attempt  is  made  to  enumerate  tme  many  events  of  the  farm 
program.  These  examples  pertain  especially  to  the  pedagogical 

sehprlule 

Seed  purity* viability* and  control, as  well  as  varietal 
:erits*are  subject S  which, to  affect  the  neighborhood  praotiee3 
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Should  rp?r>h  their  climax  at  a  time  preceding  the  spring 
Seeding  sufficiently  resets  to  <Tive  opportunity  for  the  les- 
sor, to  tr  demonstrated  and  appreciated  »but  near  enough  that 
!♦  nay  SfTecl  !  he  selection  of  s^ed.  they  may  then  be  fol- 
lowed by  a  further  d^monstrat ion  on  the  school  plots  so  that 
+  1  c  tes1  ray  be  carried  to  completion  in  the  crop. 

Corn  Judging  belongs  to  the  fall  and  early  winter* the 
..^riod  when  every  ear  grown  must  be  handled  ,  and  quality  ,yi*->ld , 
and  price  are  uppermost  in  farmers1  minds. 

7<^s  and  rations  ar^  appropriate  to  the  fall  and  winter 
when  the  efficiency  of  animals  in  the  utilization  of  feed  is 
the  factor  which  largely  determines  whether  crops  shall  be 
hauled  to  market  (and  the  payment  of  the  debt  of  fertility 
flue  the  soil  be  d*3 f err <=»d  )» or  shall  be  fpd  on  the  land  and 
or.ly  a  finished  product  marketed.  This  is  also  the  season  of 
steak  shows  and  sales  and  the  tine  when  domestic  animals  bee 
come  amenable  to  the  hand  that  fe^ds  an^  shelters  them*  Stock 
judging  of  me  at -"producing  animals  comes  here. 

T?iryir.p;»  of  course  oomee  in  midwinter  when  fat  metabol- 
ism is  high  and  butter  fat  elaboration  low;while  poultry 
become  ■  rampant  at  the  time  when  SggS  are  sold  at  fifty  cents 
a  dozen  and  there  are  none*   "In  tap  Spring  a  young  man's 
fancy  lightly  turns  to  thoughts  of  love."  In  the  late  winter* 
with  equal  truth  if  less  poetry* the  housewife's  fancy  very 
seriously  turns  to  thoughts  of  poultry.  And  the  first  cacKle 
announces  ths  psychological  moment  for  action  by  the  teaeher 
who  would  improve  the  next  generation  of  Spring  chickens. 
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weather  is  beet  taught  in  midwinter  while  taae  prevailing 
we  a  tar  Ilea  dominate  and  "highs"  and  "lows"  and  precipitation 
are  influences  loss  by  local  and  more  by  general  factors, 
forecasting  is  more  accurate, and  atmospheric  movements  ;.iay  be 
illustrated  by  ventilation. 

agricultural  1 i ta rature, aside  from  the  Immediate  needs 
of  each  subject  as  pre  eon  ted,  belongs  to  the  inclement  season 
of  winter  with  its  lengthened  evenings  by  the  fireside, when 
the  father  has  time  to  become  interested  in  the  school  work 
of  his  children  and  "oracks  of  horses, ploughs, and  kye, "  and 
"mixes  a'  wi'  admonition  5ue.M 

The  study  of  fertilisers  comes  best  immediately  preced- 
ing +vieiv  application, and  fertilizer  demonstration  ^lots 
should  be  available  to  give  a  timely  demonstration  of  their 
application  and  offests. 

The  ©ffeotB  of  drainage, color ,  slope, texture*  and  deptfi 
upon  soil  temperature  have  little  significance  studied  at  any 
other  season  than  ea^ly  spring  when  seeding  operations  await 
the  warming  and  drying  of  the  soil.  The  lagging  behind  (hys- 
teresis) in  temperature  of  the  deeper  soil  strata  and  the 
high  specific  heat  of  water  and  the  cooling  effect  of  its 
evaporat ion t whereby  an  u:  drained,  soil  is  always  cold  in  the 
cA.ring,+he  chief  seedii.g  season, make  this  the  proper  season 
for  the  study  of  soil  temperature; while  the  factors  affecting 
soil  te.^.rratu^es  are  confused  in  the  fall, the  effect  of  hys- 
teresis being  reversed. 

roil  texture  and  implements  of  cultivation  also  belong 


+  o  tho  springtime. 

"rn^rf>  causp  and  effeet  are  to  he  studied  or  seasonal  data  are 
np^.H  for  later  use  a  subject  may  become  dominant  at  more  than  one 
distinct  period. 

Thus  erosion  should  be  presented  in  the  fall  when  a  gen* 
prous  field  i .ay  be  ser-dpd  with  a  wel  1-eam?  1  winter's  coat> 
and  again  in  the  early  spring  when  the  rains  on  a  fipld 
lac  Xing  such  coat  ^nllies  our  hillsider--  and  sends  our  wealth 
in  Buddy  torrents  toward  the  sea.  At  such  times  may  also  be 
taught  the  seerot  Kid  irretrievable  Iofs  "by  leaching  the  sol- 
uble fertility  which  might  have  tern  locker!  up  for  future  use 
in  a  winter  cover  crop. 

Suiting  habits  of  trees  and  shrubs  should  be  studied  in 
the  fall  while  fruit  scars  are  easily  identified  and  again 
in  the  late  winter  in  connection  with  the  principles  of  prun- 
ing which  they  govern. 

..^+hods  of  drainage  are  best  taught  in  the  fall  when  the 
fields  permit  such  operations  and  again  in  the  spring  when 
results  of  drainage  and  lack  of  drainage  are  most  apparent. 

The  making  of  a  mulch  for  the  conservation  of  soil  moi s- 
ture  is  the  chief  purpose  of  spring  and  summer  tillage*  hut 
the  effect  of  a  mulch  r>an  hardly  be  demonstrated  in  the  field 
oxeept  in  the  fall  after  a  summer  drought  which  permits  the 
drying  out  of  the  soil  not  protected  by  a  mulch. 

Plan  courses  as  one  will  Ike  eanro4  get  around  the  fact  that 
+  he  law  behind  this  requirement  is  too  fundamental  to  be  ignored 
in  tht  high  school.  While  the  obligation  is  less  binding  on  the 
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tgrloillturftl  college  It  is  probably  more  imperative  or:  the  eX6B6D** 
tarv  school.  It  beers  a  direct  relationship  to  the  interests  of 
the  locality  and  can  hardly  be  emphasized  too  strongly.   One  who 
hSfl  felt  this  seasonal  dictation  throughout  the  yeard  of  his  youth 
can  n^ver  get  past  the  feeling  at  certain  seasons  that  he  is  some- 
way shirking  if  he  is  not  taking  a  man's  place  in  the  field.  And 
it  may  he  this  combined  discipline  in  promptness  and  patience  that 
has  EGS.de  the  fan:,  such  a  valuable  nidus  for  "captains  of  industry." 

It  is  not  surprising  to  discover  that  the  seasonal  ord^r  best 
suited  to  agriculture  is  at  the  same  time  the  best  orier  for  the 
science  work.  ?or  the  sciences, its  observance  secures  by  appropri- 
ate motor  reaction  the  educational  values  peculiar  to  the  subject. 
?or  agriculture, it  insures  the  teaching  not  only  of  what  Is  teach- 
able but  of  what  is  worth  while  as  well.  The  effect  of  ol  serving; 
t'^e  seasonal  order  and  of  carrying  collateral  work  is  to  Keep  the 

1,2- 

subject  in  a  flux.  While  this  is  opposed  to  rigid  organization  it 
is  necessary  in  o^der  to  make  the  subject  of  value  in  vocational 
'rain  ing. 

A  high  school  course  of  study  tJ  at  goes  contrary  to  this  ne- 
cessity where  it.  night  follow  it  is  pedagogical  folly  and  invites 
failure.  Eut  the  advantage  of  obeying  this  authority  is  commensu- 
ra+e  with  the  danger  of  ignoring  it,  so  that  we  have  here  not  otily 
a  risk  that  no  oth^r  subject  entails  but  an  opportunity  for  suc- 
cess *  at  is  denied  all  others,  while  its  great  value  is  in  t  e 
development  in  the  youth  of  t  e  rare  talent  of  punctuality, the 

/  Kodge r:ature  rtudy  and  Life, p. 25. 
2  fewer:  "The  School  and  rociety,p.40. 


opportunity  it  gives  the  teacher  to  popularize  a  subject  that  may 
locally  be  on  trial  for  its  life  is  a  feature  not  to  be  Ignored* 
If  the  special  activity  that  compels  a  hasty  farm  breakfast  by 
lamplight  hap-ens  to  be  t  la  one  dominant  In  the  agricultural  class 
Ktld  these  school  and  farm  schedules  correspond  pretty  closrly 
throu.<^hout  the  term»little  matters  it  if  the  teacher  limp  a  little 
pedagogical ly »or  be  slightly  short  on  seinnce.  I:e  has  set  into 
activity  forcer  that  cannot  go  vrron~.  Themfore  a  requisite  for 
tve  teaching  of  apiculture  in  the  high  school  is  that  the  clas-. 
©at  oh  the  stop  nven  though  it  can  do  li4. tie  more  than  mark  time 
in  the  mcrch  of  soasons. 


IX.  The  I  i£h  school  Course  of  Btudy. 

^hr  Baking  of  hie  ideal  course  of  study  Is  4 he  school  man 1  c 
way  of  building  his  air  castle.  At  Its  worst  it  is  a  harmless  pur- 
suit and  it  mav  to  the  most  concise  and  convenient  way  of  p;ivin£ 
a  synopsis  of  an  ent  ire  pedagogical  ore pi. 

But  "the  nemesis  of  all  reformers  is  f inalitv" ' and  the  test 
course  of  study  has  defects  whpn  redu~pi  to  print.  rirst  of  all, a 
BOUTS*  of  study  to  meet  the  dpmands  of  modern  life  must  be  fre- 
quently readjusted*  Yet  when  the  inx  gets  dry  the  most  carefully 
■prnyd^r**  poursp  beeom^s  fix^*»and  'successful  ripans  of  establishing 
it  result  in  firing  it  more  rigidly.  Again, any  course. f of  study, 
however  p^rfe^t ,      defieiprt  in  that  its  author  cannot  accompany 
it  to  its  application.  Its  meaning  may  be  elear  enough  in  his  mind 
tut  when  another  attempts  to  breathe  into  his  printed  formula  the 
breath  of  life  it  may  sometimes  become  a  Frankenstein  in  the  hanls 
of  or.p  who  is  honestly  trying  to  follow  its  details.  The  greatest 
difficulty  in  the  establishment  of  a  r^ady-made  course  of  study  is 
not  in  preparing  the  outline  but  in  making  It  iaeari  to  a  second 
^ersor.  what  the  author  intends  that  it  shall  and  this  difficulty 
may  be  increased  rather  than  overcome  by  minute  elaboration.  The 
course  aopompanying  this  discussion  is  offered  with  a  full  know* 
ledge  of  thesp  difficulties. 

An  s-^i cultural  course  not  simply  to  promote  economic  pro- 

2,3,^ 

ductlon  -but  conducing  to  nood  citizenship  is  the  ideal.  But  since 

1  ru7lev:r^ierr^  and  Cul+urp^h. vi. 

2  Fodge 'Nature  ntudy  and  Life,  pl2. 

3  Carlton  :SdUQ at i or  and  Industrial  "volution, p. 213. 
Tavpnport : Education  for  Fff i ~ipncy,p. 1 00.  . 
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in  this  industrial  a~e  the  fi-rst  roauieite  of  agriculture  is  that 
it  be  nade  profitable  falee  there  will  be  no  agriculturists)*  no 
«0,1T«eo  ear  p^hi^ve  *y^c  ultimate  purpose  of  agricultural  education 
that  can  ot  be  :r.a-*e  to  insure  economic  suceesc  when  once  lis  oper- 
ation. And  the  ideal  also  contemplates  a  course  suited  to  any  g  .od 
public  hi^h  school  supported  and  patronized  by  an  agricultural 
co  ~ st  ituor.ey, and  which  :,xist  offer  all  the  training  it  can  for  fu- 
ture citizenship  or  as  a  preparation  for  the  university  or  for 

2 

nervier  as  teacher  in  the  rural  school. 

If  the  previous  discussion  have  not  prepared  the  reader  to. 
interpret  t  is  course  no  discussion  at  this  place  will.  It  should 
be  noted  that  the  arrangement  bears  a  re some  lance  to  the  graphic 
representation  of  the  formal  work  in  the  sciences  and  agriculture. 
Attention  is  also  directed  to  the  attempted  seasonal  sequence  of 
sul— topics.  The  arr an g orient  in  two  parallel  columns  is  to  signify 
that  the  process  of  correlated  subjects  is  to  be  by  presenting 
thflsa  in  turn  by  some  plan  of  alternation  within  each  week  in  order 
that  t^ore  re  not  too  much  divorcement  in  time  between  principles 
ar*  *heir  application.   mu4  not  all  of  theory  or  all  of  the  prac- 
+ise  Intended  will  be  found  in  either  column.  It  should  also  he 
noted  *hat  wherever  in  thia  ccrse  formal  agriculture  is  pre* 
terlbedU alternatives  in  do:.^stic  science  and  manual  or  technical 
trairir^  is  allowed  for. 

The go  topics  in  formal  agriculture  are  unelaborated* it  'being 
thought  proper  that  the  State  work  out  a  local  seasonal  schedule 

/  lavenport  :Edu^at ion  for  Efficiency* p. ISO. 

2  le  Garmo : Principle s  of  Secondary  Education* vol. i. pp.  1VC-178. 
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a  High  school  Course  in  Agriculture  and  the  sciences. 


!•  T'l^^r.tarv  Physics  and  Ceorvraohv. 


i in* urn  control  in  the  field. 


:.:e?»h8nies  of  liouids.  (ocean) 

:  <?.+  ter, force, cravity.  Soils ; laboratory  and  local. 

.  /^harics  of  :>ise<r,        (atmosphere)  Daily  weather  map. 

barometer.    ITeat ;  t  '--ermomet nr.         Soils  of  the  state  and  physio- 
e+^orolo^y.  cradle  regions  of  U.  s.  ;cli>nate 

Earth  structure; minerals.      (land         and  agricultural  products. 
Weather  in g; erosion.  forms)  roil  temperature  and  texture* meth 

Principles  of  machines.  ods  of  control. 


II.  Lotan^. 
Structure  and  function  of  flower; 

science  of  sex.  families, 
Reo  3gn  it  i  on  of  chief  ec  on  om  1  o 
Pruit  and  fruiting  habits. 
Cross-  and  minute  structure  and 

function  of  root, atem, and  leaf. 
Plant  physiology. 
Beefl  structure* compooit ion*  and 

germin  at  ion .  ( economic  )   


II.  Industrial.  ^ 
Horticulture  and  field  crops. 

jBai.  


i . 


Manual  T^a.  in  in-.. 


III.  (a)  Ch^urtrv.  (first  half  year ) 
General  chemistry; text* 4heorv<,and  laboratory. 

i       .Industrial,  (second  half) 


Fo^s  and  fertilizers. 

I2H.  JSSJL.   

".  ~rual  Train in.*:  *  T.echn ical . 


7  III.(b)  £iplo~y.  (first  half) 

insects;  eeologytllfe  history.  Injury^  s+  ~uc ♦  ure * repre ssi or. » collection, 
',lflScifi"a*  ion . 

"^un?:! ,baeteria,  ^nd  p**o+ozoa;  £erm  diseases  of  plants  and  animals, re- 

r^ssior.     T"r?efui  f  orir;s;  inoculat  ion  . 
g  -y..AV^1-.v?4r  ~'o1qp!v.(  ?e^ond  half) 


Cell  structure  an-?  ■'ivifion. 
Additional  invertebrate  types. 

umanistic  zoology. 

ystematic  zoology.  


IV.  Vert en rate  "ool.fr  Physic lo~y. 
Animal  tissues. 

Skeleton  and  musculature  of  man. 
Ti section  of  type  vertebrates. 

erves  and  sense  organs. 
Comparative  anatomy  and  evolution, 
"ariation  and  selection. 
Racial  welfare.   


IV".  Vocational. 
Ag .  An  iraal  husbandry 

Tom,   "el .   

Technical .  


farming. 


•eouired  RecOiXiendei    Klectlve    total  vears 

aZ.  1,  2t3.(  4  ),  F,(  C),7,(10).     0,0.    4  1-2^ 

ftffii-  JSfiJL.       lt2fSf(4)t8t(6)t7f(10).     3,3.    41-2 


Cen.  JSfll.        1,2,?,F,(C),7,0,3.  (4). 


ft. 
(10). 
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similar  to  the  one  given  Ua  tha  previous  Chapter  arid  covering  all 
of  +hc  agricultural  principles  mentioned  there/  But  while  it  is 
true  that  the  rorX  should  have  a  local  attachment  it  is  not  pro* 
■toned  that  it  will  vary  so  much  for  different  states  as  is  popu- 
larly euppoeed.  Local  variation  of  principles  and  local  variation 
in.  thair  application  are  two  quite  different  thir.gs.  Agricultural 
P^in^i         arp  general  tout  the  means  of  demonstrating  tnem  are  lo- 
ci?, v  variable.  The  high  school  agriculture  will  differ  from  the 
elementary  agriculture  in  that  the  latter  lays  lees  strops  upon 
the  general  and  more  upon  the  local,  so  it  is  that  a  high  school 
0 our so  in  formal  agriculture* omitting  suburban  forms  which  spe- 
cialize in  restricted  fields, may  he  prescribed  for  an  entire  state 
and  it  is  believed  that  fifteen  percent  of  variation  for  olimatlo 
differences  is  an  ample  allowance  to  i.:ai;e  at  the  close  of  a  course 
Suited  to  all  of  the  states. 

After  considering  the  reasons  for  the  arrangement  of  this 
course, as  previously  d  i  sou  seed » the  teacher  who  is  desirous  of  con- 
forming to  it  but  whose  school  is  no'  prepared  to  accept  it  in  its 
entirety  may  be  shown  how  it  can  be  modified  with  a  view  to  later 
complete  adoption  so  tHat  the  advantage  of  state  or  national  uni- 
for.r.itv  in  the  transfer  of  students  may  be  secured  from  the  start. 

^he  plan  here  given  is  offered  as  the  ideal  toward  which  all 

schools  nay  strive.  MM  with  other  subjects  found  in  secondary 

s^h^ols, *his  subject  en+ers  the  course  a1  it  s  upper  end  being  car- 

2 

rle^  dowr.  as  ethers  have  from  the  colleges.  And  this  crowding 

/  Eailey :Training  for  Teachers  of  Agriculture, pp. 11, 12* 13. 
2  raven port : Education  for  riff  iciency,  p. 139. 


downward  toward  the  elementary  school  will  have  to  continue  some 
time  before  the  secondary  school  will  bo  doin^  only  secondary  ag- 
riculture. This  subnets  t  at  it  may  fee  expedient  in  the  weaker 
hi~h  school0  that  the  work  in  agriculture  temporarily  retain  the 
fona  best  suited  to  the  grammar  grades.  Had  an  attempt  &een  made 
herein  to  develop  the  grammar  srafl'e  worx  it  woui*  have  been  guided 
by  ^eor.omi^  mo*iv^s  and  the  course  based  on  local  agriculture  and. 
♦ho  leaXs  through  which  +ho  farmer's  losses  oceur»wi!h  drill  in 
«op4  of  +he  habitual  processes  that  may  come  anywhere  in  the 
?ourse  in  cornect  ion  with  hort ioulture, !$airying*t  illase»and  mpres, 
sion  of  posts  and  dis^a"es  and.  with  productive  vocational  ox^eri- 
f>~*ps  sui+e^  to  the  5*rade,all  presented  in  their  seasonal  order 
and  strongly  developed  on  the  extra-program  side.  The  text  book» 
though  very  unsatisfactory  as  a  basic  of  present  at  ion » may  have  a 
plaee  in  such  instruction.  Its  danger  is  not  alone  in  its  beins 
ade  the  sole  source  of  information  but  in  the  temptation  to  maKe 
it  the  course  of  study  as  well.  It  is  doubtful  whether  such  modi- 
fied course  may  safely  be  accepted  as  secondary  in  the  transfer 
of  credits  without  careful  inspection. 

two 

For  the  school  that  is  prepared  to  do  years  of  £ood  secondary 
school  work  the  first  two  years  of  the  accompanying  high  school 
course  3>-e  reeomrr.ended •  '"here  the  school  wishes  to  alternate  th^se 
two  years'  work,  and  combine  first  year  pupils  and  second  year  pu- 
pils in  the  Same  eiasr,a  third  year's  work,  may  be  done»the  eorre- 

/  T^a^ley  r^he  Tttucative  Process, p.  S68 . 

2  ppeneer  :Educat  ion » eh . i .  pp. 40-47 . 

3  7ailev:^he  TTature-study  I^ea,p.6?. 

4  r0^^':ra+ure  Study  and  Life, p. 22. 
sTorpy:7^  r^hool  and  roc ietv,p.  1  "0. 
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lated  sr»ipnr»p  work  in  <=>ach  ease  being  alternated  with  thp  agri- 
culture ti  provided  in  the  conrplpt^  foursp.  ^or  any  school  that 
can  do  thl*ee  years'  work  it.  is  rf>coi:nriPnd^d  that  the  third  ypar  of 
the  oowae  bprpin  presented  ho  (MBit ted  but  that  30inc  empirical 
form  of  instruction  in  repression  of  insect  a  and.  dispas^s  and  in 
f*rt  ilizr»rs  and  rations  be  combined  with  the  work  of  the  fourth 
yoar  of  the  complete  eourr>p  which  may  tnen  constitute  the  third 
and  last  yea-1-  of  the    odifiod  course.  TTith  the  two  year  course  no 
rp-syr thesis  is  advised  and  whatpvpr  pIsp  of  the  third  and  fourth 
years  is  dpsiv-atle  may  bp  dpvplopp-^  in  the  collateral  work  of  the 
Class,   Ir.  all  casps  the  thir^  year  is  omitted* pupils  Iran s- 

rerred  from  a  school  having  the  sod  if  led  course  to  a  school  having 
the  full  course  should  *o  the  third  ypar  of  the  latter  coursp.  But 
the  re-r  vr.thTi t  glveu  in  the  three  ypar  course*  if  properly  done» 
should  bp  sufficient  for  tr an sf pr  to  any  othpr  school. 


X.  Thr>  rcnool  and  roeietv. 

The  relation  of  the  school  to  boo lot y  is  a  theme  that  is  oc- 
eupying  much  attention  recently  in  American  education.  It  is  per- 
tinent to  can  attention  to  the  significance  of  agriculture  in  the 
schools  as  affecting  the  question.  Reference  is  made  to  the  accom- 
panying figure  which  comprehends  all  that  has  been  treated  herein 
up  to  this  point. 


SCI  EM  CE  ACRl CULTURE 


OCI OLOGY 


Tnd  i  vidua!  Tnp^ o vemen t  Common  i  +  y  Impr  o  v eraen  t 

Fig. 8 

The  familiar  portion  acuncd  wi+h  its  three  distinct  areas 
constitutes  the  portion  of  the  combined  sciences  and  agriculture 
rhich, v:ith  their  couuAon  "bond  of  applied  science »may  be  called  the 
formal  side  of  the  subject  and  is  readily  adjusted  to  school  cour- 
9ee  and  prolans.  The  collate-ral  work  is  shov.n  by  the  area  cfr-h 

i  rev;ey:?he  rchool  and  Coeiety. 
2  0'  ^03  ; Eflueet  ion  ac  A^iustnerit »  pp .  -7/ 
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which  lies  on  the  side  of  the  home  and  community.  The  relation  be- 
tween these  various  phases  is  such  that  passing  from  the  left  to 
•  the  right  they  become  less  psychological  and  more  sociological, 
less  scientific  and  more  ...raetieal,  less  formal  and  more  free, loss 
universal  and  more  specific.  It  therefore  follows  that  the 
formulation  of  the  sciences  will  he  largely  on  their  psychological 
r;i*o  rhile4  4ve  character  of  ttie  agriculture  will  he  governed  by 
soeiologic-il  considerations. 

This  polarity  which  a  divided  System  of  schools  based  on 
ttultaral  and  practical  ideals  would  break  is  essential  in 

2 

+he  proper  sduoatlor  of  every  child, not  alon^  because  of  trie  wide 
la^oral  range  it  affords  youths  of  varying  but  undiscovered  tastes' 
but  because  of  the  necessity  that  each  individual  Xnow  the  pleas- 
uros  of  both  learning  and  usofulnes -:.  This  polarity  does  not  ne- 
cessarily im-ly  an  asserting  of  branches  of  study  but  a  proper  de- 

L,7,  2,1,  fo,t/,  /z 

Teloptnent  of  each  suijeet  for  its  bost  teaching.  The  scholar  can 
never  overcome  his  traditional  helplessness  until  the  training 
which  perfects  his  scholarship  provides  it  an  appropriate  appliea- 


-  Heckler: tal  Discipline  and  Educational  Values, p.  117 .  earned  Up 73 
/  Carlton : Education  and  Industrial  -volution, pp.82, 85,312. 

-  fudd :?sychology,p.71.    see  ?  S3 

3  Erown^The  making  of  our  Middle  School s*P- 436. 

4-  Peetaloisi  :row  Gertrude  Teaches  her  Children,  letter  xiii.p.270 

L,  Eliot  Icuoted  in  Eduoat i or al  Review, p.  124. 

7  Dewey: The  school  and  society, pp. 42,46, 58,79,86,00,157. 
s  James  IPsychologv, vol .  i .  p.  1 88. 

8  Ball  :Adoleseenee,  vol.  i.pp.  2S4*2S8* 

2  Favenport  rEduoatlon  for  Efficiency,  pp. 32-30,  ss-36,  46. 
7  Bailey : Training  for  Teachers  of  Agriculture,  pp.  1 0, 1 -r. 
//  0" Shea ;  Dynamic  factors  in  Education, pp. 28-27. 

-  C?.*-l  +  or  :  Education  and  Industrial  Evolution,  pp.91  -92.  see  p  S-i 

-  De  Garmo I Principle s  of  Secondary  Educat ion , pp. 163-164. see .p > 

-  :>c  -  :...er.*al  Discipline  and  Educational  Values, p.  44.  earned  io  p  73 
/2£llo4  MBflueaticn  for  Efficiency,  pp.  37, 

-  Lryan  an^  Barter : Stud let  on  the  Telegraphic  Language, Psych. 
Rev.-WOl.Vi.p.S45. 
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l  2.  3 

tion.'  And  lator  will  have  no  dignity  until  it  have  the  enlighten- 
ed t  of  sr»ier.r*e.4 

Agriculture  from  its  nature  will  contribute  less  to  the  educa- 
tion of  the  eensory^intelleettial  typp  of  mind  titan  to  the  Intel* 
leetual-notor  typo  end  in  doing  so  will  aid  education  in  righting 

5,6,7 

its  greatest  mistake.  But  it  is  a  .  i stake  to  regard!  this  type  of 
intellect  as  of  a  lower  order  than  the  former, or  to  attempt  to  use 
the  Subject  as  an  equalizer  of  the  talents  of  children  differing 

reatly  in  natural  sifts,  as  a  safeguard  that  the  intellectual- 
motor  type  of  mind  he  not  neglected  as  it  has  formerly  been  in  the 
schools? the  teacher  should  be  careful  that  the  collateral  voca- 
tional and  manual  side  of  the  wnrK.  be  not  slighted,  for  t  ose  por- 
tions  that  are  cared  for  under  the  head  of  the  sciences. 

It  is  interesting  to  note  that  t  e  progress  made  in  the  real- 
ization of  the  value  of  the  sciences  may  be  accurately  stated  in 
terms  of  the  foregoing  scheme  of  development.  After  a  quarter  of  a 
century's  expert enee* teachers  of  science  are  beginning  to  realize' 
that  it  must  be  made  humanistic  if  it  is  to  affect  youths1  charac- 
ters and  that  it  is  best  taught  in  the  hi~h  school  for  all  pur- 
poser  through  its  applications.  And  such  high  schools  as  have  in- 
troduced courses  in  agriculture  will  not  have  them  properly  and 
permanently  adjusted  until  their  relation  both  to  the  science  work 
and  to  the  community  are  establitfied .  In  fact  most  of  the  current 

3  raven  port : Recent  Aspects  of  the  mature -study  move,  .en t.  nature 
Study  Review* peq. 10 08 

5"  car  1 1  on  :  Edud  at  i  on  and  Ind u str  i al  Evo lut  1  on ,  pp.  85 » 84. 

b  i'uxley: Science  and  Culture* chap. v. p.  1.30. 

sBagleylThe  Educative  Process,  p.  303  •< 

7 De  carmo ^Principles  of  Secondary  Education , vol. i. pp. 20-21. 

4  Carlyle I Sartor  Resartus#Kelotage»p.2O0. 

I  Bryan  a))d  Harkr:  Qluciies  in  Teleqra  f>hic  Laitaoaoe^such.TPe^va/.  ^/  P^34S 
2  Heck:  Menial  D,sciphne  and  £t*«ea.*hn  at  V*tvA,j>j>t  -4* ,  f/fi 
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conceptions  on  this  subject  fall  into  one  or  another  of  three 
"i?sses,one  havirg  formal  agriculture  unrelated  on  either  side, 
t  Y.r  second  connecting  the  subject  of  formal  agriculture  to  the 
efl  :mjnity  without  giving  it  any  proper  scientific  relation » and!  the 
third  developing  the  relation  of  the  ?^-i^n^en  and  agriculture  but 
lecvin^  +v:n  latter  entirely  formal  and  unrelated  to  local  activi- 
ties, to*  it  may  be  well  to  note  that  maXing  the  subject  a  labora- 
tory eubjeet  is  not  making  it  Informal  even  though  the  neighbor - 
ho--?  farms  be  Bade  the  laboratory.  Only  such  experiences  as  we 
have  clss^ed  as  projects  can  ensure  the  breaking  down  of  the  en- 
slaving forma  11  em. 

/  Berveyt?he  School  and  Society, p. 49. 
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Coultr^  I  ~*c4  t  or  son ;  P^ao t  i  "al  T'ature  Study. 
r^r  i n ~y. m ;  c~o    h  of  English  Co  werce  and  Indus-fry. 
Pavonport; Education  for  Efficiency. 
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lavrnport ;  He cent  Aspects  of  the  :;atwe-study  Movement  ♦Nature  Stu3y 

hrviovTt  Doc.  10 OB.  ' 

Tavi* son;  HI  story  of  Education* 

rn  Garmo; Principles  of  Secondary  Education* vol. i. 

Ir>vpy;fvlp  school  and  Society. 

polenci*  3°  eufcjeet -Matter  and  as  Method.  A. A. A. z.  1303- 
JSl  lot;  Education  for  Efficiency. 
ISly; involution  of  Industrial  Society. 
Steer  son ;  Art . 

warming. 
frttflteJThe  Meaning  of  Infancy. 
Gannet t ;  Bl essed  he  Drue'  gg ry . 

Canons; Botanical  Education  in  America. A. a. a. s.  1900. 
Giddinss; Inductive  Sociology. 
Giltort ; 

Belli  Adolescence* 
Youth. 

Primary  Education. 

The  ideal  school »N.E.A.Proceeding»il901 
Hanus;  Educational  Aims  end  Values. 

Beginnings  in  Industrial  Education. 
Harris; Educational  creeds  of  tv.e  Nineteenth  Century. 
Heck; Mental  Discipline  and  Educational  Values. 
Hohhouse; Democracy  and  Reaction. 
Hodge; nature  Study  asid  Life. 
I  fa  rl  ey  *,  re  i  ^n  r»  p  an  d  Cul  *  ur e . 

Methods  an*  "exults. 
Indiana  state  Uanual»1904  £?• s. cotton, Indianapolis  ). 


James; Principles  of  Psychology. 

The  Will  to  Believe. 

Talks  to  Teachers  on  Psychology. 
Jenn in gs; Behavior  of  the  Lower  Organisms, 
juflfl;  Psychology. 

Kline;A  s+u^y  of  Juvoniln  ethics, Pedagogical  Seminary i June  1905. 

rin^.jPsvchology  of  Child  Pevolopro-nt . 

rirlcpa+rick;  fundamentals  of  Chil^  Study. 

Loy^  &  Eiglow; Teaching  Biology  in  Secondary  Schools. 

1.111+ on ; Tractate  on  Education. 

0' Shpa;  Bynamic  "Factors  in  Education. 

Ed uc a t i  on  as  Ad  i u straen t . 
Persons; Industrial  Education. 
Pestaloszi; Leonard  and  Gertrude. 

How  Gertrude  Teaches  her  Children. 
Roussnau; Emile. 

Rowe;  Habit  formation  an-?,  the  Science  of  Teaching. 
Rued ig^r; Principles  of  Education. 
rale^tv;Parenthoc^  and  Race  Cul+ure. 

Slosson;Thp  Bses  of  Ad  versity,  K.  Y.  Independent,  April   5,19  00. 

Smith; English  Gilds. 

spencer; Ed ue a +  ion  . 

swift;:.: in d  in  the  taking. 

Thornd  i"k:<sE*ucati onal  Psychology. 

Toyntr>p; The  industrial  Revolution. 

True;Popular  Education  for  the  Farmer* Yearbook  of  Agriculture, 1897. 
'Washington;  L^t tor  to  Hamilton ,::ov. 31 , 1796. 


^7oo^'.7?.r?  ; Manual « Industrial *and  Technical  Education  in  the  United 
States. 

ffrlghtjThe  Apprenticeship  system  is  its  Relation  to  industrial 

Edueati on • Bureau  of  Education* Bulletin  6 » 1908 
Rational  Education  Association*  Report  of  Committee  on  Industrial 

Ed  uo  at  ion  in  school  8  for  Kural  Couaaunities.  190$. 
sport  of  Committee  on  college  Entrance  Requirements. 

Report  of  Committee  of  fm  on  Secondary  schools. 

Report  of  Committer  of  Fifteen  on  Elementary  school 8, 

Report  of  Committee  on  Secondary  School  Geography. Proceed In j 

1909*p,820. 

VearbooX  of  Agriculture*  1908. 
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